February I, 1900. 


ENGINEERING NEWS. 


65 


ENGINEERING NEWS 


AMERICAN RAILWAY JOURNAL. 


VOL. XLIII. No. 5. 


TABLE OF CONTENTS. 


‘NEERING NEWS OF THE WEEK.......... 65, 86 
Island Garbage Reduction Works, 
The vcr New York (with two-page plate and other 


Ujustrations) 


Legal Decisions of Interest to Engineers. 7 
Check Valves with Manholes for a 36-in. Pipe Line n 
ep ays for Country Districts.......... 71 
ne ee Steam in Blower Systems of Heat- 
The Economics of Long-Distance Electric Powe 78 
Review Experimental Data on Impact Tests of 
rial York Do With Its Canals?—Report 
oe the Governor’s Advisory Committee........... 80 
of Pig Iron 85 
Annual Meeting of the American Society of Heating 
«a Ventilating Engineers (illustrated)........... 87 
Meeting of the Illinois Society of Engineers 
= poe the Governor’s Advisory Committee 
New York's Canal Policy.—The Report of the 
fommission on the Decline of New York’s Com- 
merce.—Limitations to the Long-Distance Trans- 
mission of Power by Electricity. 
gg ty of City Wastes and the Barren Island 
Garbage Reduction Works. 
LETTERS TO THE EDITOR ..... 78 


sunt ses of Portland Cement-Concrete.—The 

Howstam.—Broken Stone vs. Gravel Con- 
crete. —The Manufacture of the Bonzano Rail-Joint 
—The Design of Columns for Sheds Exposed to 
Wind and of Concrete Bases for Columng (illus- 
trated). 


— 


NEW YORK UNDERGROUND RAPID TRANSIT RAIL- 
way affairs sontinue in an uncertain state. On Jan. 25 
the successful bidder for the contract, Mr. John B. Mc- 
Donald, of New York, requested from the Rapid Transit 
Commission an extension of time in which to qualify. 
The terms of qualification required, as stated in our last 
iesue, are that the contractor must deposit $1,000.000 in 
cash, a $1,000,000 continuing bond, and a $5,000,000 con- 
struction bond. One reason for the delay which has been 
requested, is stated to be that the various surety com- 
panies have demanded what Mr. McDonald claims to be 
an exorbitant fee for guaranteeing the two bonds, aggre- 
gating $6,000,000, and he requires more time to adjust 
matters with the surety companies or to secure bonds else- 
where. Another reason given is that the surety com- 
panies object to bonding an individual for such great 
sums for so long a period of time owing to the complica- 
tions which would arise ‘n case of his death. They are 
willing, however, to give such bonds for a construction 
company whose life, of course, continues even should 
the principal member die. It is now stated that a con- 
struction company will be formed and that its financial 
affairs will be in the hands of the banking house of 
August Belmont & Co., of New York city. The bill to 
amend the original rapid transit act so that the City 
Comptroller may issue the bonds for construction with- 
out the concurrence of the New York Municipal Assembly, 
has passed the New York Legislature. This bill must be 
approved by the Mayor of New York city and signed by 
the Governor of the Staie before it becomes a law. 


LAND DAMAGES FOR THE TWO EAST RIVER 
Bridges proposed to be constructed by the Department 
of Bridges of New York city will reach very high figures, 
according to the maps which have recently been pub- 
lished by the Department to show the land which has 
been marked out for condemnation for the approaches. 
As previously stated in these columns, one of the proposed 
bridges, known as the Third East River Bridge, will be 
located about a quarter of a mile east of the present 
Brooklyn Bridge, and the other, known as the Fourth 
East River Bridge, will cross Blackwell’s Island at about 
70th St. The estimated cost of these bridges as originally 
given out by the Department was as follows: 


Third Bridge. Fourth Bridge. 
Cost of main structure.... $9.522.000 $9.400,000 
Land for approaches....... 6,281,000 3,148,500 


Total estimated cost...... $15,833,600 $12,548,500 

These figures for land damages are justly criticised as 
being two small. According to the map published, the 
land marked out for condemnation for the Third Bridge 
approaches comprises a strip 160 ft. wide and 2,610 ft. 
long on the New York side of the river, and a strip 160 ft. 
wide and 5,800 ft. long on the Brooklyn side. These two 
arcas comprise 475 separate parcels of property in the 
most thickly built up sections of the two cities. News- 
paper estimates, based upon the assessed valuation of 
this property for the present year, place its cost to the 
city for bridge approaches at from $9,000,000 to $10,- 
000,000. Individual estimates in several instances raise 
these totals to $15,000,000. The Blackwell’s Island bridge 


is 7,636 ft. long, of which 2,500 ft. are across the river 
channels and the island, and the remaining 5,086 ft. are 
comprised in the two short inshore spans and the ap- 
proaches. Owing to the comparatively low cost of land 
at this location the land damages will be considerably 
smaHer than for the Third Bridge, but a conservative esti- 
Mate places it at at least twice the sum estimated by the 
Department of Bridges, or about $6,300,000. 


THE PARIS METROPOLITAN ELECTRIC RAILWAY, 
or one of the six lines that will eventually form that sys- 
tem, is approaching completion. This part extends in 
almost a straight line through the center of the city, 
from the Port de Vincennss to the Port de Maillot, at the 
entrance to the Bois de Boulogne, a length of 6% miles, 
with its main portion parallel to the Seine. There are 
also two branch lines, from the Place de !’Etoile to Porte 
Dauphine, and to the Trocadero Palace, adding 2% miles 
to the above total. This section, commenced in March, 
1898, is estimated to cost $7,500,000. It 1s an under- 
ground system, with some elevated sections, with double 
track of standard gage; and the general method of con- 
struction adopted {fs to build separately the abutments in 
trenches; lay plate-girders spanning the two tracks slightly 
below below the street surface, and finally to excavate 
the soil beneath these girders and the floor system sup- 
ported by them. The City of Paris is building the road, 
and will control the operating. The law of 1898 requires 
26 miles of double track to be opened within eight years 
from that time, and the whole system must be open in 
13 years. Each train must carry at least 100 passengers: 
running at 2 to 4 minutes intervals at 12.4 to 22.3 miles 
per hour. A first-class ticket will cost 5 cts. and a second- 
class 3 cts.; and by paying 1 ct. extra on a second-class 
ticket bought before 9 a. m. a passenger ts entitled to a 
return ticket good for any time up to midnight of that 
day. 


ELECTRIC RAILWAYS IN HAWAII are proposed by a 
syndicate represented by L. P. Matthews, of Cleveland, 0. 
It is reported that $5,000.000 may be expended in the en- 
terprise, as plans perfected call for 310 miles of electric 
lines, in and around Honolulu and elsewhere on Oahu 
Island. The ties and lumber will come from Puget 
Sound. 


THE TALIENWAN-NEWCHWANG RAILWAY, says 
the ‘‘China Gazette’ of Dec. 11, 1899, was completed 
about Dec. 1, and trains are now running over its length 
of nearly 200 miles. This line connects Newchwang, Port 
Arthur and Talfenwan, and was constructed by the Rus- 
sians. It shows signs of being hastily built, and high 
speed is prohibited, says the ‘‘Gazette.’” The line from 
Newchwang to Moukden is now working: and, as Russta 
still declares that it is her intention to keep Tallenwan 
open as a ‘“‘free port,”’ this railway opens up a new and 
important route to the commerce of Manchuria and 
Northern China. 


THE SARATOV-TCHARJUI RAILWAY, suggested by 
the Russian Minister of Ways of Communication, would 
start at Saratov, In the valley of the Volga, pass between 
the Aral and the Caspian Seas, and down the River Amu 
Daria to Tcharjul, in Bokhara; and ultimately connect 
with the British-Indian railway systems, making an all- 
rail route from Europe to India. The estimated cost of 
the line would be 90,000,000 rubles. The inner purpose of 
the route suggested would be to destroy the economic 
value of the Anglo-German railway through Persia, the 
late concessions for which endangers the ultimate access 
of Russia to the Persian Gulf. The Anglo-German route 
lies through Asia Minor and Syria to Bagdad, to connect 
later with India by a line through Southern Persia and 
Beluchistan. The Russian Minister believes that by the 
Volga line he could provide a much better and shorter 
route to India and thus kill the proposed extension of the 
rival line. 


— 


SIMPLON TUNNEL PROGRESS is reported to Dec. 12, 
1899, by U. S. Consul A. L. Frankenthal, of Berne. Work 
was commenced on this 12.4-mile tunnel on Nov. 13, 1898, 
and the contract calls for completion in 5% years, for 
$13,413,500. As compared with this tunnel the St. Goth- 
ard is 9.3 milee long, and the Mt. Cenis is 8 miles logg. 
The driving of the Simplon tunnel was in charge of Engi- 
neer Brandt, whose hydraulic rotary drills are used. Two 
parallel headings are being constructed; one of which will 
carry a single track, and by cutting down the intervening 
wall, a double-track tunnel can be obtained at some later 
time. These two headings are connected at intervals of 
656 ft., and by means of powerful air currents forced into 
one heading and returning by the other the tunnel is ven- 
tilated; the heated air inside is also cooled by spraying 
with water under high pressure. To Dec. 1, 1899, 3.374 
m., or about 2% miles of the tunnel were completed; or, 
2,148 m. on the north, and 1,426 m. on the south side. 
During the month of November, with 10 days lost by a 
strike among the workmen, a progress was made of 478 
ft. on the south side, and 404 ft. on the north side. Mr. 
Brandt died on Nov. 22, 1899. 


THE CASCADE TUNNEL on the Great Northern Ry. fs 
expected to be completed in a few months. The total 
length will be 2% miles, and on Jan. 24 only 3,700 lin. ft. 
remained to be driven, so that at the rate of progress 
which has been made for the past few months, it fs ex- 
pected to have the heading driven through in August. 
About 750 men are at work, and the progress averages 10 
ft. per day at each end. The tunne! ts 2,300 ft. below the 
mountain peak, and it will cost about $3,000,000. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week, and a most remarkable one, occurred on the New 
Jersey Central R. R., at Ashley, Pa., on Jan. 25 A 
freight train became uncontrollable and dashed down a 
step mountain grade Into the Ashley yards, where it col- 
Uded successively with two yard engines. At the second 
collision, 25 tons of dynamite, carried on one of the cars, 
exploded, wrecking structures of all kinds in the neigh- 
borhood. The roundhouse was completely demolished, 
together with all engines and cars standing In the yards. 
The loss includes six locomotives and 70 cars and amounts 
to over $1,500,000. Six men were killed and eight badly 
injured. 


THE PURCHASE OF THE NEW WATER SUPPLY 
Works for Jersey City under the contract between that 
city and Patrick H. Flynn, will be submitted to popular 
vote on Feb. 13. The contract price is $7,595,000, for 
gravity works capable of delivering 50,000,000 gallons a 
day to one of the present reservoirs of the city under a 
head at the point of delivery equal to an elevation of 
210 ft. 


BIDS FOR FOUR 30,000,000-GALLON PUMPING EN- 
GINES wil! be received until March 9 by the Commisston- 
ers of Water-Works of the city of Cincinnat!; also for 
boilers to supply steam to the plant and for an electric 
crane of not less than 30 tons capacity. The pumping 
engines will be of the self-contained, vertical, triple-ex- 
pansion, crank-and-fly-wheel type. The whole plant !s 
to replace one called for by a contract made Jan. 4, 1898, 
with the Lane & Bodley Co., of Cincinnati, for $514,000, 
which was annulled by the Commissioners on Jan. 16, 
1900. The annulment was precipitated by a recent com- 
munication from the Commissioners requesting complete 
detail working plans and specifications. In response to 
this the contractors sent a communication which closed 
as follows: 

The time which has been consumed in meeting your 
requirements for changes and in awaiting your efforts to 
obtain judicial sanction of such public lettings of con- 
tracts as the one made in this instance, the inhibition of 
your contract which forbade us to obtain materials with 
which to meet your ultimate requirements whenever 
they might be determined upon; the extraordinary in- 
crease In prices of materials and labor which has inter- 
vened, and the unreasonable demand you now make upon 
us, not to speak of other reasons, justify and compel us 
to rescind the contract, and we hereby do rescind ft, and 
this company hereby notifies you that it will hold you 


responsible for the losses and damages it has suffered 
by reason of the premises. 


MORE ARTESIAN WELLS FOR MEMPHIS, TENN., 
are being sunk by the Artesian Water Co. There will be 
20 new 10-in. wells, having an average depth of 500 ft.: 
also 1,400 ft. of 5-ft. brick-lined tunnel and 3,000 ft. of 
36 x 42-in. drifts. The tunnel and drifts are 90 ft. deep, 
and two 10-ft. shafts, 95 ft. deep, are being used to carry 
on the work. The estimated cost of the improvement is 
$105,000. The engineer is Mr. Thos. T. Johnston. of 
Chicago. Mr. W. B. Johnson ts Superintendent of Con- 
struction. 

STREAM POLLUTION AT BIRMINGHAM, ALA., is 
before the chancery court, Mr. James L. Sandifer having 
applied for an injunction to prevent the discharge by the 
city of sewage into Valley Creek. The bill alleges that the 
complainant, a lower riparian owner, is damaged, !n 
common with the public, by foul and unwholesome odors 
from the sewer; that his lands are flooded by sewage, 
and that the water of the creek is rendered unfit for use 
by man and beast. The city filed a demurrer to the bill, 
all of which was disallowed, except that portion holding 
that no action can be brought to prevent the discharge of 
surface water into the creek. With this feature of the 
bill stricken out the case will go to trial. 

THE WATER POWER PLANT AT MOLINE, ILL.. on 
the Mississippi River, now supplies electric surrent to Mo- 
line, Davenport and Rock Island, and when completed it 
will furnish power for the large factories, as well as for 
lighting and street railways. The works of the Moline 
Plow Co. were formerly run from water wheels, but the 
power was destroyed when the main channel was deep - 
ened, and a steam plant was put in. Now the old tail 
race is being filled up to form a site for new buildings, 
and the plant will be run by electricity furnished from the 
new water power station of the Moline Power Co. There 
are already 12 wheels, of 150-HP. each, and there is pro- 
vision for 30 wheels. The machinery of the U. S. Ar- 
senal on Rock Island will also be driven by electric cur- 
rent, generated by a separate water power plant. The 
present government water power plant drives a rope 
transmission system. 
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THE BARREN ISLAND GARBAGE REDUCTION WORKS, authorized private carts and delivered at the dumps or 


GREATER KEW YORK. 
(With two-page plate.) 

It is not generally known that the bulk of the 
garbage of Greater New York is converted into 
marketable grease and a fertilizer base by the 
largest garbage disposal works in the world. This 
plant has a contract capacity of 1,000 tons a day, 
and it is claimed that as high as 1,500 tons a day 
have been treated by it for short intervals during 
the height of the season. The plant Is located at 
Barren Island, in the Rockaway Inlet to Jamaica 
Bay, remote from centers of population, yet within 
the limits of New York city (see Fig. 12). The 
works are practically in duplicate, although now 
operated as one huge enterprise. This is due to the 
fact that each of the two great factories was bullt 
to fulfil a separate contract, the first made with 
New York and the second with Brooklyn, prior 
to their consolidation into Greater New York. The 
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other places of final disposition, and containing not more 
than 10% by weight of other refuse. 


The second contract was made on Nov. 16, 1896, 
by the then city of Brooklyn and the Brooklyn 
Sanitary Co., Mr. F. L. Cranford, President. It 
covers five years, from Jan. 1, 1897, and provided 
that until May 1, 1897, the plant of the New York 
company might be used. The contract price for 
the five years aggregated $605,000, or an average 
of $121,000 a year, divided by years as follows: 


$113,000 Fourth ...........- $125,000 
120,000 Average .........- $121,000 


This contract, it should be noted, includes the 
collection, transportation and final disposal of the 
garbage of Brooklyn, instead of the last two, only, 
as in the New York contract. The basis of the 
bid was $1.25 per ton collected for about 250 tons 
a day, 365 days in the year, for the first year, with 
some allowance for subsequent increase. The con- 
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FIG. 1.—GENERAL PLAN OF BARREN ISLAND GARBAGE REDUCTION WORKS, GREATER 
: NEW YORK. 
Charles Edgerton, M. E., Engineer. 


same process is used in both factories, the joint 
works being operated by the New York Sanitary 
Utilization Co. 
The first contFact was executed on June 6, 1896, 
between the city of New York and the New York 
Sanitary Utilization Co. It runs five years from 
Aug. 1, 1896, and is based on an estimated quan- 
tity of 500 tons of garbage a day for 313 days in 
the year. The contract price was $89,990 a year, 
including the furnishing of scows by the con- 
tractor, the reception of the garbage thereon, its 
transportation to the reduction works and its final 
disposal in an unobjectionable manner. The con- 
ae tractor is obliged to receive the garbage at dump- 
2% ing places provided by the city on its water front 
as it then existed, not exceeding 18, unless other- 
wise agreed. Garbage was defined as meaning 


the refuse of an organic nature, not including “street 
4 sweepings,”’ collected by the carts of the city or by duly 


tract called for a plant with a maximum capacity 
of 500 tons a day. 

Before proceeding to describe the combined 
plants in detail a few words may be said regard- 
ing the disposition of garbage in parts of Greater 
New York not covered by these two contracts. 
First, it may be noted that a portion of the old 
town of Gravesend, well known throughout the 
country as Coney Island, began to burn its gar- 
bage in an Eagle furnace as far back as 1889. The 
use of this furnace was discontinued about 1896. 
On July 1, 1895, a Brownlee furnace was put in 
operation by the then village of New Brighton, 
Staten Island, now a part of the borough of Rich- 
mond. This has been in use most of the time 
since that date, but was discontinued about Nov. 
1, 1899, with the completion of the plant for the 
whole borough of Richmond, mentioned further 
on. About the middle of 1896 a furnace designed 


by Burns was erected by Norton & Gorman for 
the former towns of Flatbush, New Utre, aes 
Gravesend, which had recently been annexa; .. 
Brooklyn. The amount of garbage from thi. . "¢ 


tion, in the summer, proved to be far bey myn 
anticipations of the contractors, and the + irnace 
was altogether too small to handle it. The gy. 
nace was continued in use for a year or <5. ro 
was finally abandoned, either on account 5: the 
high cost of operation or because of the exp ra:),, 
of the contract. 

In March, 1899, bids were received by the po. 


partment of Street Cleaning for the reception an) 
final disposition of street sweepings, ashes an, 
garbage in Queens and Richmond borouchs re 
ing the balance of 1899 and the whole of 19 
The contract was awarded to Mr. Zephaniah p 
Magill, of Troy, N. Y. He agreed to build furnace. 
of the Brown type, but later secured an amenga. 
ment to the contract permitting the uso 9; 
Dixon furnaces. Five of the latter were complete, 
during the last part of 1899, located, respectively 
at Long Island City, Flushing, Jamaica, Fa 
Rockaway and West New Brighton. The firs; 
four serve Queens and the last one Richmond 
borough. 

The bulk of the ashes, street sweepings anj 
light refuse of Greater New York is now towed 
out to sea and dumped. The percentage go 
disposed of varies with the opportunities afforge) 
for depositing on land. In 1899 some 60% of the 
total went to sea, but in 1895 about 90” was 
towed and dumped. The length of tow is about 
25 miles from the Battery for eight months, anj 2) 
miles for four months in the year. Since 1895 4 
portion of the dry, light refuse of the city (Man- 
hattan borough), including rags, paper, paste 
board, excelsior, barrels and boxes, and also a 
miscellaneous collection of junk, has been gath- 
ered separately and hauled to a refuse-sorting anj 
burning plant. The first of these was described 
in our issue of Nov. 21, 1895. Rags, paper and 
other material of value were picked from an in 
clined conveyor by men and boys, and the balance 
went to a Colwell furnace. The heat generated 
was more than sufficient to operate the plant 
This first plant was shut down in 1896. but in 
May, 1897, a similar plant, also having a Colwell! 
furnace, was put in use on East 18th St. This 
plant is still in operation, although changes have 
been made in the furnace. The development of the 
refuse-sorting idea was carried out quite largely 
by Mr. Herbert Tate, in conjunction with the late 
Col. Waring. 

It hardly seems necessary tc say that the fina! 
investigations resulting in the adoption of the re- 
duction process for the treatment of the garbage 
of New York were made by Col. Waring and a: 
able corps of assistants, several of the latter stil! 
being in the employ of the Street Cleaning De. 
partment. Brooklyn profited by this work, a'- 
though subsequent to the publication of Col. War- 
ing’s “Report on the Final Disposition of the 
Wastes of New York” the Health Department of 
Brooklyn made an independent investigation ani 
report on the same subject, as related to Brook- 
lyn. As is set forth more particularly in our edi- 
torial columns, investigations in New York pre- 
vious to those of Col. Waring had r.sulte! in! 
recommendation of the reduction process, s0, alto- 
gether, it is apparent to any one who gives the 
matter proper attention that neither New York 
nor Brooklyn rushed blindly into the contracts 
under which the Barren Island reduction works 
were built and are being operated. 

The Arnold system of garbage reduction, con 
trolled by the American Sanitary Product ©o., 0! 
Philadelphia, is employed. 

The New York plant was put in partial opera- 
tion in December, 1896, and began to receive gar- 
bage from Brooklyn in 1897. The Brooklyn plant 
was put in use later on in 1897, or early in 18% 
at which time the original factory was in need 0! 
heavy repairs on account of the unexpected 
amount of work thrust on it by the two cities. 

The garbage is dumped from the carts onto 
deck scows, five dumps and an average of 14 
scows being used under the New York contract 
and one dump and six scows under the Bro oklyn 
contract. The scows carry an average of 3) 
tons of garbage, and one tug usually tows tw° 
scows. Barren Island is about 25 miles from the 
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bapa scow route, and the average length 
-owage is about 27 miles for the New York and 
18 miles for the Brooklyn contract. 
_ . two garbage reduction plants are very simi- 
Zz wc design, but the Brooklyn factory having 
been built last has some improvements not orig- 
inally found in the other, although many of thein 
are being introduced as opportunity arises. The 
line illustrations on the inset sheet are repro- 


juced from the designs for the new or Brooklyn 
duced fr 


the water evaporated to “stick,” the latter being 
mixed with some of the dried tankage. 

The process may now be taken up in detail at 
one of the factories. <A short line of conveyor 
extends from the dock onto the scow and from 10 
to 138 men with forks or shovels throw the gar- 
bage into it. This conveyor empties into a cross- 
conveyor, running at right angles to the first, and 
discharging at will into either one of the two main 
conveyors leading into the digester house. 


FIG. 2.—GENERAL VIEW OF BARREN 


plant. The notes at the works were taken in the 
old or New York factory, but they have been sup- 
plemented from other sources and in a general 
way, and in most details, relate equally to both 
plants. 

A general plan of the whole works at Barren Is!l- 
and is shown by Fig. 1, and a fair idea of the ex- 
terior, from the water, is shown by the large 
views, Figs. 2 and 3. These views are misleading 
in that the derricks there shown in place for un- 
loading the garbage are not now in use, having 
been replaced by short conveyors. The details of 


<= 2 


So far as is practicable tin cans and similar rub- 
bish are picked off the conveyor before the gar- 
bage goes to the digesters. The solder is melted 
from the cans, and the tins, while hot, are placed 
in a form and compacted by a little trip hammer 
into bales weighing about 85 lbs. per cu. ft. These 
are shipped away for melting into window 
weights, etc. 

The scows can be moved along by means of an 
engine, so it is not necessary for the shovellers 
to carry the garbage from remote points of the 
scow to the short conveyor. The conveyors for 


some 2 ft. c. to c., carried forward by sprocket 
chains, to which the blades are attached. Over 
the digesters, at proper intervals, sliding doors, 
operated by rack and pinion, are placed in the 
bottom of the conveyors. Beneath each door is 
a funnel and a feed pipe, Fig. 8, with a swivel 
joint, so any one of four digesters may be fed 
through it. 

There are 48 10-ton digesters in each digester 
house, placed in two pairs of rows of twelve per 


ISLAND REDUCTION WORKS. 


row. Unless crowded,‘ not over eight tons are 
placed in one digester. Each digester is a vertical) 
steel cylinder, 5% x 14 ft., not including the dome- 
shaped top and conical-shaped bottom, the latter 
being about 24 ft. deep. The cylinders, laterally, 
are composed of %-in. steel plates, lap-jointed, 
with double-riveted vertical and single-riveted 
horizontal joints, the rivets being Y%-in. in di- 
ameter. The heavier tanks replaced lighter ones, 
composed of %-in. plates. The dome-shaped tops 
of the digesters are also made of steel plates, 
having openings for charging the digesters. The 


FIG. 3.—END VIEW OF BARREN ISLAND REDUCTION WORKS. 


the process and plant are given further on, but 
will be understood better if outlined here, with 
further references to the illustrations. The green 
garbage at each factory is taken to the digesters 
by two main conveyors, shown in Figs. 4 and 5. 
on the inset sheet, is cooked by steam in 48 di- 
sesters, pressed in twelve screw presses, dried in 
‘welve driers, screened by three screens and finally 
bagged. The grease and water discharged from 
the presses is separated, the grease barreled and 


green garbage are moved by an independent en- 
gine. Originally, the garbage was thrown from 
the scows by hand into coal buckets, which were 
swung around on the dock, the latch slipped and 
the contents dumped into a hopper so arranged 
that the garbage could be dumped by it into 
either one of the main conveyors. 

The conveyors for green garbage (see Figs. 4 
and 5, on the inset sheet) are continuous steel 
troughs, with blades, or flights, at right angles 


doors or covers are of cast iron, hinged to a frame. 
A circular ring of lead pipe is used for a gasket 
between the door and frame, the door hing fas- 
tened by means of swing or hinged bolts, as shown 
in the view, Fig. 8. A horizontal gate valve, 
shown in Fig. 9, controls the discharge end of 
the digester. 

Before a digester is charged with garbage, water 
is admitted to a depth of 3 or 4 ft. When charged, 
the charging door is locked and the garbage is 
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cooked about eight hours, under a pressure said to 
range from 30 to 80 ibs., the temperature increas- 
ing as the cooking progresses. The boiler pres- 
sure is from 90 to 100 Ibs. 

The digesters are connected, in sets of four, with 
receiving tanks (see Fig. 9), also made from steel 


rotary screens and ample room for storage. The 
tailings from the screens, after having bones 
picked out, are used for filling purposes. 

The screened tankage is bagged and sold to 
manufacturers of fertilizers. 

Having followed the solid portion of the gar- 


FIG. 8.—CHARGING DOORS OF DIGESTERS, SHOWING FEED PIPES FROM CONVEYORS AND 
PIPE SYSTEM. 


plates, each tank being 14% ft. long, 124% ft. wide 
and 7 ft. high and having a bottom sloping each 
way to the center. Here an opening is provided 
for discharging the cooked garbage onto cars, 
where it is built up by the aid of wooden racks 
and gunny-sacks into forms or cheeses and.run 
beneath the presses. A telescopic pipe, adjusta- 
ble to the height of the form, is used to convey 
the garbage from the receiving tank onto the 
racks. By having four digesters connected with 
one receiving tank the track system and the press- 
filling operation are simplified and it is only nec- 
essary to have one discharge opening to the outer 
air for each four tanks. 

The racks are about 5 ft. sq., made up of wood 
slats. The gunny-sack is turned up around the 
edges of the wet garbage and secured by wire 
pins to prevent squeezing out the garbage at the 
sides. 

There are 16 presses (Fig. 10), eight on each 
side of the digester house, made by the Boomer & 
Boschert Press Co., of Syracuse, N. Y. They are 
of the four-screw, three-speed type, and are oper- 
ated at a pressure of about 100 lbs. per sq. in. on 
the press head, or platen. The pressing is started 
with the screws working at a high speed, contin- 
ued at mid-speed, and finished at the slow speed. 
When the process is completed the cars are run 
to the end of the building, the tankage emptied 
from the racks and sacking into a filght con- 
veyor and lifted to and dumped on the second 
floor. From this floor the pressed tankage is 
shovelled into the driers. 

There are twelve driers, made by Theo. Smith, of 
Jersey City. The driers, shown by Fig. 11, are 
steel cylinders, about 5 ft. in outside diameter 
and 14 ft. long, placed horizontally and carrying a 
charge of two or three tons. They are jacketea 
with live steam under say 75 Ibs. pressure. A 
central shaft, provided with blades, is rotated to 
keep the tankage stirred up while drying. The 
dried tankage is now discharged from one end ot 
the driers into cross-conveyors leading to the 
screens. An Anderson drier and mixer is used 
for the part of the tankage to which the “stick” 
is added. This product is of a higher grade than 
the ordinary tankage. 

The tankage and screen house contains three 


bage through the whole process of treatment the 
liquids may next be considered. A drainage sys- 
tem is provided beneath the press-room floor, 
which collects the water and grease from the 
presses. The hot water and grease go to a series 
of grease traps, or tanks provided with partitions 


which there are three. A modified form of trip). 
effect sugar evaporator is used, the vacuum in. 
creasing as the evaporation progresses. A 
vacuum pump and a centrifugal pump is places 
beneath each drier, the latter serving to jjr the 
liquid from one drier to the next. The fing 

uct, or “stick,” is mixed with some of th 
age, as already described. 

There remain for consideration the provisions 
made to prevent nuisances incidental to the ¢ “a 
centration, handling and treatment of such jn. 
mense quantities of garbage. The only thing of 
the kind possible while the garbage is being yp. 
loaded from the scows anf conveyed into ty, 
buildings is the use of deodorants, of whien 
variety have been tried. A plant for Producing 
hypochlorite of sodium from sea water by means 
of electrolysis, under the trade name of ‘eiectro. 
zone,” has been installed. Deodorants are not 
necessary during cold weather. In the summer 
they are sometimes applied at the city dumps, py 
the Street Cleaning Department, Smith's carbolic 
powder having been used recently for that pur. 
pose. The scows are washed down after each trip 
with hot water and sprinkled with chloride of |jme 

The free steam and gases in the digester ang 
press house are exhausted by an immense Sturte. 
vant fan, some 20 ft. in diameter, and 6 ft. face, 
and passed through a large scrubber, as shown 
by Figs. 6 and 7 on the inset sheet. This scrubber 
is a recent installation, designed to prevent aj) 
cause for complaints regarding the escape from 
the building of offensive odors due to the oper, 
handling of green and cooked garbage. A large 
centrifugal pump, with a rated capacity of 3,50) 
gallons a minute, supplies water to the scrubber 
through perforated brass pipes extending across 
its top, as shown in Fig. 7. A series of paddle- 
wheels below keeps throwing the water upwards, 
after it has fallen, and the baffle boards do their 
part towards keeping the interior of the scrubber 
filled with sprays of water. The vapors and gases 
exhausted from the building are supposed to be 
largely condensed in traversing the length of the 
scrubber. Anything remaining goes up the towe: 
at the discharge end, where further scrubbing 
takes place. 

The gases from the digesters, driers and evap- 
orators are passed through spirai jet condensers. 


prod. 
tank. 
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FIG. 10—FOUR-SCREW PRESSES FOR REMOVING GREASE AND WATER FROM COOKED 
GARBAGE. 


extending only part way to the bottom. The grease 
and water separate by cooling and the grease is 
pumped to settling and storage tanks, to be bar- 
reled for shipment. The water is pumped to fil- 
tering tanks, where more grease is removed by 
skimming, and finally goes to the evaporators, of 


There are three condensers connected with the 
driers, and one each with the digesters and evap- 
orators. In the condensers the gases and a jet 
of cool water fall together in a closed pipe about 
30 ft. long, a tank at she bottom receiving the 
original water and condensed vapors. Uncon- 
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= 4 ced gases were formerly passed under the rear 
é 4 of the boilers, but they are now discharged 
mee water. Professor Landreth stated in his 
“+t dated June 30, 1898, that the digester con- 
-ars usually work under a vacuum of about 

of mercury, but that the drier condensers 


only %4-in. He stated further: 


COOKED GARBAGE. 


lu the condensers counected with the evaporators and 
Wilu tue driers, LO Uucondensed gas remains, al ieast Lo 
vaor Was detected abd DO provision is made Lor piping it 
away. ihe temperatures the air, Waler used lor coulbg 
aud temperature (~ of Water aller condelsaliou 
as i lound them on the 2Ytn inst., are as Lollows: 


ney base had a temperature of 11U” F., “while the 
chimney gases have a probable temperature of 
about 6UUY F.,” trom which he conciuded that 
“no combustion of this gas is at ail probabie.”’ 
This has been recognized by the company and the 
gases are now discharged under water, as reported 
above. 

Twelve Coatesville boilers, of about 250 HP. 
each, were provided for the original plant and 
Bey five have been put in since for the Brooklyn 
ee addition. Four 150-HP. horizontal Corliss engines 
; turnish power to both tne sid and new plants, be- 
sides which there are employed for various pur- 
; poses one 100 and two 5U-HP. upright engines. 
ee Two air compressors are provided for the air-lift 
2 pumps and there are three dynamos for lighting 
purposes. There are several pumps connected with 
the works, supplying water for the boiiers, con- 
densers and scrubbers and lifting the water and 
grease that comes from the presses. The water 
supply for the boilers and digesters is from two 
6-in. wells, 857 and 914 ft. deep, respectively, and 
is raised by air lifts. Salt water is used for the 
condensers and scrubbers; a 20-in. main leading 
from the pumps with branches of smaller pipe to 
each factory. 


ASes Water in 
b Sea (or couuensers 
condensing) on 
the x Air. water. Driers. d.gesters. 
ing 
we Professor Landreth calied attention to the fact 
ap i that the uncondensed gases passing to the chim- 
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Tons of Garbage Collected in New York City, 1897 to 1899, 
Inclusi 


ve. 
Manhattan, Bronx and 
o——Brooklyn. 
Month, Ola Manhattan and Brook- 
New York, —-Bronx.-— lyn, Total, 
1897. 1898. 899 1syy. 


5 1899. 
9,460 7,800 17,260 


,050 
8.720 6,730 8.050 14,780 
10,640 8,400 8,500 16,940 
10,660 8,930 8,740 17,670 
12/200 13,500 9,100 22,600 
12'300 14,330 9,200 23,530 
13,110 15,570 10,230 25,800 
Aug 15,750 18,300 10,940 29,240 
the September........ 13,640 14,960 16,3 1,500 27,820 
13,680 16,100 8.240 24/340 
November........ 12'910 11,090 12,700 6,300 19,000 
jet December....., 9,750 5,400 16,620 

t 

Total. ..+158,500 142,400 151,600 104,000 255,600 


FIG. 9.—BASE OF DIGESTERS AND TOP OF RECEIVING’ TANKS FOR 


The new or Brooklyn plant is practically a 
duplicate of the old or New York plant. It is 
proposed to add 16 digesters to the Brooklyn 
plant, making 64 there (as shown on the inset 
sheet) and 112 in all, and giving a total daily 
capacity of about 1,200 tons of green garbage. 
With the present 96 digesters the managers of the 
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Cleaning, and Thos. F. White, 41 Peck Slip, New 
York, of the New York Sanitary Utilization Co. 
Besides these gentlemen we are indebted to the 
following for courtesies and information: Jas. 
McCartney, Commissioner, and F. M. Gibson, 
Deputy Commissioner, of the Department of Street 
Cleaning; Chas. Edgerton, M. E., of Philadelphia, 


FIG. 11.—DRIERS FOR THE FURTHER REMOVAL OF MOISTURE FROM 


TANKAGE. 


4 


Re 


\ 
\ 


Surface Stearn Rys. NewYork &New Jersey Sridge. 


» S.North River Bridge 

1. Brooklyn Bridge. 6.Hudson » Tunnel. 

2. New East River Bridge. 7. Brooklyn &N.Y. Rapid Transit Tunn, 

3, Blachwellé Isl » 8.New York Rapid Transit Ry. 
ENG. NEws. “Reinhardt: 


FIG. 12.—MAP OF GREATER NEW YORK, SHOWING RELATION OF BARREN ISLAND TO 
CENTERS OF POPULATION. 


Plant state that as high as 1,50U tons have been 
treated in one day, by crowding, but this gives 
time for only partial cooking and no leeway for 
repairs or other emergencies. 

The reduction works were visited on Jan. 8, 1900, 
by a member of the editorial staff of this journal, 
in company with Messrs. Chas. A. Meade, Superin- 
tendent, and Macdonough Craven, Inspector of 
Final Disposition of the Department of Street 


Chief Engineer, and W. W. Gooch, 15 Wall St., 


Attorney for the contractors. 


The amounts of garbage treated at Barren Isl- 
and by months since the works were started is 


shown by the accompanying table: 


No satisfactory figures are available for the 
borough of Brooklyn prior to 1899. In 1897 about 
10,000 tons of garbage from the city of New York, 
as it then existed, were sent to sea, divided about 
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equally between the first four months of the year. 
In 1808 only 35 tons of garbage from the boroughs 


of Manhattan and Bronx were taken to sea, and in 


1800 there were 1,300 tons gotten rid of in that 
manner. These figures, as well as those in the 
table ve! prepared especially for us by Mr. 


tates that except for the 11,335 tons 
the 556,500 tons total given in 
treated at the Barren Island 
Estimating at about 160,- 
amount sent from Brooklyn to 
Barren the two years 1897-8, the 
total reduced since the plant was put in 
operation would be 700,000 tons. The total amount 
collected in 189) averaged 484 tons a day for Man- 
hattan and the Bronx and 352 from. Brooklyn, or 
S16 tons in all. It will be noticed that the amount 
collected in Manhattan and the Bronx in 1898 was 
10% less than in 1897, and about 5% less in 1899 
than in 1897. As the population has doubtless in- 
either the had and 
refuse mixed with it in 1897 than since, or 
more of the garbage has been put in ash cans 
during the past two years than formerly. The re- 
port of the Street Cleaning Department for. 1898 
attributed the diminution in garbage for that year 
to mixing it with ashes. 
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LEGAL DECISIONS OF INTEREST TO ENGINEERS. 
(Reported for Engineering News by Andrews & Mur- 

doch, Berrien Springs, Mich.) 
Grant of Rights in Highway—Rights of Abutting 
Owner. 

A town is not liable for damages sustained by an owner 
of land because of the lowering of a highway in front of 
his land by a street railway acting under a franchise law- 
fully granted it by the selectmen of the town. 


Purinton vs. Inhabitants of Town of Somerset, 55 N. E. 
Rep. (Mass.) 461. 


Gove 


rnmental Functions. 


An administratrix cannot maintain an action against a 
to recover for the death of her interstate, caused by 
the city’s neglect to observe sanitary principles in the 
construction of one of its sewers, by reason whereof the 


cellar of the house where plaintiff lives was, in time of 
heavy rains, filled with sewage, which generated un- 
healthy vapors and odors, causing the illness of which 


plaintiff died 
Hlughes vs. City of Auburn, 55 N. E 
tailroads 


Rep. (N. Y.) 389. 
Removing Grade Crossing. 

Where a railroad company, to remove a grade crossing, 
closes a street on which a lot abutted, at a point not in 
front thereof, and without interfering with the easement 
of access immediately in front thereof, the owner can- 
not maintain a private action for damages, though access 
rendered ‘more inconvenient—a more circuitous 
route being necessitated—since the injury sustained is one 
in common with the public. 

Newton vs. New York, N. H 
Rep. (Conn.) $813. 

Electric Lighting—-Easement in Streets. 

A city having only such power to grant an easement in 
a street as is given by the legislature, and there being no 
authority in its charter for granting perpetual easements, 
and the records of the common council showing only the 
right to place poles and wires in the street was granted 
complainants, who have no franchise from the state, in 
tion with a proposition to do city Ughting, a con- 
tract for which for a limited period was afterwards given 
them, and lamps for lighting the streets being put in be- 
tore any were used for private lighting, and the only pri- 
vate lighting being that of a few buildings along the 
streets used for city lighting, they have no right to con- 
tinue their poles and wtres in the streets, after the city 
has ordered them out, at termination of contract. 


Horner et al. vs, City of} Eaton Rapids, 80 N. W. Rep. 
(Mich.) 1,012. 


to it is 


& H. R. R. Co., 44 At. 


conne 


Selection) of Route. 

Vol. 14 Del. Laws, c. 513, authorized a railway company 
to survey, locate and purchase any lands within a certain 
district necessary for a right of way between given ter- 
mini, and authorized the appointment of commissioners 
to assess the damages of landowners on such route, and 
provided the company, on paying such damages, or de- 

siting the award to the credjt of the landowners, should 
titled to the lands for which they were given. The 
railway company, after numerous surveys, selected a route 
which they proposed to construct a line, provided 
the damages assessed were not more than they could af- 
ford to pay; and at their request comm:ssioners were ap- 
pointed, who, on inquisition, assessed damages which the 
company declared they were unable to pay, and thereafter 


the company selected another route, which passed over 
plaintiff's land, and other commissioners assessed dam- 
ages therefor, which plaintiff refused to accept. Held, 


that since the first selection and assessment of damages 
the com- 


did not vest any right or fix any liability on 
pany, it did not exhaust its power to “‘locate’’ another 
route, and hence the second selection was valid. 

Williams vs. Odessa & M. Ry. Co., 44 At. Rep. (Del.) 
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COVERED RESERVOIRS.* 
By W. §&. Shields.7 
The following is a brief description of two small covered 
1898 at Attica, Ind., and 
Ind., has some 3,509 


erected in 


Attica 


eservolrs 


The city of 


storage 


Delphi, Ind 


*Extract from the report of the Committee on Water- 


Works, presented at the annual meeting of the Illinois 
Society of Engineers and Surveyors, at Moline, IIl., 


Jan, 25 
‘Ot Alvord & Shields. Civil Engineers, Hartford Buil1- 
1 


ng, Chicago 


inhatitants, and is located on the Wabash River below 
Lafayette. The city is located on a hillside, with a 
difference of elevation of 120 ft. The water supply is 
obtained from five 6-in. wells, located along the edge of 
the water in the river. These wells are all connected 
below the water line with a 14-in. main, having a 16-in. 
suction main to the pumps, which consist of two 9x 12x 
S%x15 compound condensing vertical Worthington en- 
gines. A 12-in. main passes from the pumps through 
the center of the city to the reservoir, 200 ft. above the 
pumps. 

The reservoir is located or a knoll of sand and gravel, 
and is half in excavation and half in embankment. It is 
75 ft. in diameter, and has an average depth of 15% ft. 
below the overflow line. The masonry wall is built of 
Posten paving blocks (seconds), costing $8 per 1,000 f. 
0. b. Attica, one mile from the site. They are laid in 
Portland cement mortar, Buckeye Portland cement being 
used for the greater part. The blocks are 9x 3% x 3% 
ins., and all work was slushed in place. The wall, when 
completed, had a thickness of about 19 ins. The bottom 
was placed on fine, sharp sand, and consisted of 12 ins. 
of clay puddle well tamped in place, extending beneath 
the walls and outer puddle wall; and on top of this was 
placed 6 ins. of concrete; all having a slope of 6 ins. 
towards the center. On top of this concrete was spread 
a \4-in. coat of hot asphalt, covering the bottom and up 
the sides for a few inches. 

The 12-'n. feed and cuscharge pipe entered just through 
the outer wall, and terminated with an increaser to 16 +ins. 
rhe 14-in. drain and overflow pipe enters through the 
same trench and passes to the center of the reservoir, 
where there is a tee with a vertical branch extending to 
the overflow line of the reservoir. On the end of the main 
drain is placed a single gate valve, with stem carried 
above flow line and supplied with a wheel. Around this 
vertical pipe is built a brick pier, 3 ft. square, with four 
openings at the flow line to give entrance to the vertical 
pipe, which is here increased to 16 ins. diameter. iron 
ladder rounds are built into this pier for entrance, and 
the valve rod of the drain pipe is supported at intervals, 
and the pier is carried up and helps support the roof. 

Around the outside of the wall is placed 3 ft. of clay 
puddle, placed in layers and well consolidated. Then 
outside of this the earth embankment is placed, both 
being carried to within 2 ft. of the top of the wall, giv- 
ing a top width of 8 ft. and a slope of 1 on 2. The roof 
consists of five 10-in. I-beams, supported on 14 5-in. cast- 
iron columns and the center pier. The beams are so 
set as to give slopes of 2 ft. in two directions from the 
center; and crossing these at right angles are placed T- 
irons, 3%4 x 4 ins., clamped to the beams and spaced 25 
to c. When the iron work was put in place, the 
wall was built around the ends of beams and T-irons, and 
then brick arches were built between the latter. These 
arches were laid in cement, and when completed the 
whole was plastered over and made smooth and uniform. 
Over the center was left an opening 8 ft. square, around 
which was erected a substantial frame house with venti- 
lators and door for entrance. ; 

One of the conditi!ons in the contract was that the walls 
should be water tight; and the walls were considered so 
well built that the contractors decided to let the water in 
without plastering the walls, as required. This was done, 
and the reservoir filled to flow line and then closed off. 
The leakage through the masonry was found to be 19 ins. 
in depth for the first 24 hours, and 17 ins. for the second. 
It was allowed to stand for one week and again filled, 
when the leakage for the first 24 hours was 12 ins, The 
water was drawn off, except 3 or 4 ft. in the bottom, and 
was allowed to stand several days with no perceptible 
loss, showing the leakage to be through the walls. The 
inner surface of the walls was given a thorough wash of 
soap and alum, after which the reservoir was again filled 
and tested. This time a loss of but 7 ins. per day was 
found. The weather being too cold to do further work, 
the reservoir was used for four months, when a test 
showed a logs of 5 ins. per 24 hours. It was then treated 
with a ceat of plaster, composed of 1 part Portland ce- 
ment, and 2 parts fine screened sand, and allowed to stand 
for four days, when it was again filled; and after standing 
for 72 hours, no loss was found to have occurred, and the 
work was accepted. 

The contract price for this work, including land, right 
of way, engineering, and inspection charges, was $5,000. 
The contractors were J. A. Foster and H. C, Martin, both 
of Attica, Ind. 

The city of Delphi, Ind., is also situated on the banks 
of the Wabash River, and has a population of some 2,500 
to 3,000 people. The water supply is obtained from springs 
located about three miles up a small stream, the water 
being conveyed this distance through a line of 6-in. 
Wyckoff wood pipe. The total fall between the springs 
and the floor of the pumping station is 58 ft. A weir, 
placed so that the flow could be measured, showed that 
with a head of 61 ft., this 6-in. line, 15,840 ft. in length, 
delivered approximately 164 gallons of water per minute. 
In the original plant, two pumps of 250,000 gallons ca- 
pacity were attached to the end of this pipe, and a by- 
pass provided, through which the water might flow by 
gravity into the low pressure reservoir, thence through 
the distribut'on system to the consumers. This arrange- 


ins. 
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ment proved very unsatisfactory, as the gravity r 
was not sufficient to deliver water to the second 
of many of the residences; and even when the pum; 
being operated, there was not sufficient water for 
ling purposes, 

In the fall of 1898, a reservoir with a capacity of 
gallons was constructed at the pumping station, 
p:pe line allowed to discharge into this reservoir. 
12-in. suction pipe connecting with the old pum; . 
with a new pump of 1,000,000 gallons capacity, ‘ 
was added to the plant. After the reservoir wa 
pleted, it was found that the pipe line delivered f; 
to 190 gallons of water per minute into the resery 

The reservoir was placed in rock excavation, wh 
very difficult to excavate, being full of flint, bro 
layers and found to be full of seams of water. A p: 
attempt to secure an additional supply of water by « 
an artesian well had resulted in striking a smal) 
oil and gas, which created an offens:ve odor, ate aw 
iron tubing of the well and allowed this water to pe: 
through the rock in the vicinity, making it very es 
that all outside water should be excluded from th: 
voir. This reservoir was 60% ft. in diameter, and ft 
in depth, with a flow line at a height which gave « 
over 300,000 gallons storage capacity. The walls a; 
posed of brick masonry built into the natural rock ; 
tion, and have an average thickness of 16 ins. Th 
are laid in Utica cement mortar and slushed in pla 
ing all interstices in the rock with masonry. I 
streams of water were encountered, pipes were {aij 
through the wall, draining the leaks, until the cem: lad 
set, when they were capped. 

It was found on the side next to the abandoned we 
the water forced its way through the brick maso: 
that section of the wall was taken out and two 8-in. walls 
were built, with a narrow space between, which wa 
with hot asphalt. These walls were laid in Portla 
ment, and when completed no indications of leaks cou! } 
found. 

Owing to the bad rock in the bottom of the res: ir 
much trouble was found in getting a tight bottom 
inequalities in the bottom were first covered with 
Utica cement, and on top of this was placed concrete suf} 
cient to level the inequalities and form a slope to a ; 
beneath the suction pipe, where a sump pit, excavated 
some 3 or 4 ft. below the rest of the reservoir, was 1 
structed. A steam siphon was kept constantly in opera 
tion, keeping the water pumped from the pit, wh 
drained the bottom of the remainder of the reseryoir aud 
kept the water down until the concrete had set. It was 
found necessary to put an average of nearly 1S ins. o 
concrete over the bottom to prevent the water from break 
ing through. After the required amount of Y ins. had ly 
placed upon the bottom, when leveled and brought 
sub-grade, it was found that when the water was allowed 
to rise in the sump pit it would ooze up through the con 
crete in many places; none of which were larger than th: 
point of a pencil. The most effective way found to stop 
these leaks was to enlarge the opening in the concret: 
an inch or so in diameter, and several inches deep 
this opening was rammed tough blue clay, which held th 
water back until the cement had set. It was found that 
leaks could be stopped in this way when they could not 
be stopped by the use of Portland cement alone. 

Several attempts were made to utilize asphalt in th 
wall, but, owing to the dampness seeping through 
wall from the outside, the asphalt would not adhere to 
the surface of the brick. Even with brick which had been 
dried and dipped into the hot asphalt and laid in Port 
cement, after standing in the wall for several days, th: 
face coating of asphalt would blister and become loosened 
from the brick. The only effective way in which the as 
phalt was used was by placing it between two walls as 
above described. The inner surface of the walls was plas 
tered with Portland cement, and the covering put in place 
This consisted of steel I-beams, 8 ft. c. to c., and sup- 
ported on cast-iron columns, all well tied with 1l-in. tk 
rods, and carrying brick arches consisting of a s:ngle row 
of selected brick. The brick were laid dry and thorough!y 
keyed with slate. Then over the entire surface was poured 
a thin grouting of Portland cement mortar. Over (this 
was placed sufficient concrete to fill all the depressions 
between the arches, and to give a total thickness at the 
crown of the arch of 9 or 10 ins. After the masonry 
the arches had become set, the filling was placed around 
and over the reservoir, the whole covered with good sod 
A trap door, 6x8 ft., was left over the suction pipe ‘or 
entrance, and a float attached to indicate in the pump.n¢ 
room the amount of water in the reservoir. 

After the reservoir had been completed, it set for ten 
days before water was turned into it. During this tim 
there was no leakage to speak of at any point; although 
there were several barrels of water gathered in the 
tion pit. This, too, when the water line outside the 
ervoir was up to the flow line. As the bottom of the 
ervoir was below the level of the water in the river 
drain pipe was used, the overflow being placed in one s 
with the discharge pipe leading directly into the rive: 

This reservoir has now been in operation for over a y°*', 
and during the greater part of this time there has always 
been water wasting in the river. There has been "0 
scarcity of water for sprinkling purposes, and since ‘he 
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eesure tank was abandoned, general satisfaction has 
expressed with the service rendered. The contract 
for this work was $3,150, but owing to the difficulties 
tered there were extras, which, with the engineering 

ervision, brought the total cost to $4,005. This 
u e storage capacity of this reservoir cost $14.35 per 
ions; while that of the Attica reservoir, with a 
of 500,000 gallons, was $10 per 2;000 gallons stor- 


ity. 


pacity 


cock VALVES WITH MANHOLES FOR A 36-IN PIPE 
LINE. 


ity authorities of Washington, D. C., re- 

» had occasion to use two 36-in. check valves 
pipe line which passes through a well. The 
. in the well surrounding the valves made it 
sary to provide some way of entering them 
than by a manhole through the body, as is 

» done. Specifications were, therefore, pre- 

‘ alling for valves so constructed that a man 

pass through the pipe line and through the 

ragm of each valve. This was accomplished 
‘aking the center opening of the diaphragm 

enough for a man to pass through. 
: construction is shown in the accompanying 


Section. 
CHECK VALVE WITH MANHOLE OPENING FOR 


Longitudinal 


cut. The opening is oblong, 13 ins. wide by 24 ins. 
long, the extremes of which are semi-circles, as 
shown by the dotted lines in the elevation. This 
opening is covered by a bronze-mounted cast-iron 
flap which constitutes a part of the valve. The 
other openings in the diaphragm are circular and 
are also covered by bronze-mounted cast-iron 
flaps. The bronze rings which face these flaps 
come in perfect contact with the bronze rings 
which are screwed into the diaphragm, making a 
water-tight joint. All the flaps swing on cast steel 
hinges with bronze connecting pins. 

From the illustration it will be seen that the 
valve is a very heavy piece of work. The castings 
were made in green sand, although the usual prac- 
tice is to make large castings of this kind in loam. 
The valves were designed and built by the Michi- 
gan Brass & Iron Works, of Detroit, Mich., to 
whom we are indebted for the drawings of the 
valve herewith reproduced. 


ECONOMIC RAILWAYS FOR COUNTRY DISTRICTS.* 
By E. E. Russell Tratman.7 


Where cheap railways for light traffic are to be built, 
and especially when they are to be operated as independent, 
enterprises, it is important that good engineering skill, 
good business judgment and good executive ability should 
be combined in their promotion. Great pains must be taken 
to adopt the most advantageous location for securing 
traffic and for operation, while in construction the lowest 
possible cost must be aimed at. Care must be exercised, 
however, that the construction is not of such a cheap and 
fimsy character as to impair the operating capacity of 
» road at moderate speeds (with due regard to the ex- 
ected train loads), or to impose heavy maintenance ex- 


\bout ten years ago, an interesting paper on ‘The 
‘pest Railway in the World’”’ was presented to the 


“Abstract of a paper presented at the annual meeting 
aaa Society of Engineers and Surveyors, at 


sociate Editor, Engineering News. 


American Society of Civil Engineers, by Mr. Arthur Pew. 
The conditions were to build the very cheapest road that 
could be built, very little money being available The 
line was from Dublin to Wrightsville, Ga., 19 miles, pass 
ing through moderately rough country and crossing tw» 
rivers and several smaller streams. Convict labor was em 
ployed, clearing the forest for a width sufficient for th: 
roadbed, then doing the grading, and then clearing tbe 
right of way and making ties from the trees. The con 
tract, price for this labor was $1 per day per man. Thi 
grading was light, averag ng about 4,000 cu. yds. per mil 

and cost about 9 cts. per cu. yd. The ties cost about 10 
cts. each. The cost for the first 11% miles, all ready for 
the rails, was $1,005 per mile for clearing, grubbing 
grading, ditching, ties and trestles. Adding the expense 

for right of way and for engineering, the average cost was 
$1,164 per mile. With the 19 miles all built and ready for 
traffic, with track, stations, water tanks, etc., the cost 
was $3,441 per mile. It is to be noted that the company 
did not make the mistake of trying to economize in the 
engineering, and Mr. Pew stated that it was generally con- 
sidered that the care with which the location was made 
was an ‘mportant element in assuring the construction of 
the road. Another reason for the low cost was that there 
were no middlemen to divide the profit. The manag: 

ment did not pride themselves so much on building a 
cheap road as on doing so much good work at such small 
expense, 


Front Elevation 
36-IN PIPE LINE, WASHINGTON, D. C. 
The Michigan Brass & Iron Co., Detroit, Mich., Manufacturers. 


Mr. Pew informs me that he has since built other roads 
even more cheaply, owing to the following conditions: 
(1) A smoother country; (2) the lower price of rails; and 
(5) the use of lighter rails. The very cheapest road that 
has come under his observation (and which was built 
under his supervision), cost about $2,300 per mile, all 
ready for the rolling stock. 

Railways of this character have been built in the South 
Atlantic states, in broken and undulating country, at a 
cost of $2,500 to $3,000 per mile, the cheaper ones be‘ng 
mainly for hauling lumber. The maximum grades are 
from 2 to 2.6%, in the direction of the heaviest traffic, 
and 2.75 to 3.25% in the opposite direction, while the 
curves are from 6° to 10°, Earthwork is kept as light as 
possible, and rock cuts are avoided when practicable by 
shifting the location. The width at sub-grade is usually 
12 ft. in cuts and 10 ft. on banks. The grading is done 
by small local contractors or by men employed by the 
railway company and directed by a good foreman. State 
convicts are also employed. The contractors usually bid 
on the work at about 6 to 9 cts. per cu. yd. for aggregate 
excavation and filling, without tak'ng haul, waste or bar- 
row into account. The grading on the lighter lines costs 
about $100 to $200. On a heavier line, with elevations of 
200 ft. in 1% miles, and 300 ft. in 3 miles, with some 
extensive cuts and fills, and some rock work, the cost was 
$650 per mle for grading, with a total of $900 per mile 
for grading, pipe drainage, trestles, etc. Wooden box 
culverts are used in light fills, and pipe culverts in larger 
fills, while for creeks and small streams the grade is kept 
as low as possible and low trestles are put in. For spans 
of 30 to 45 ft., the abutments consist of double trestle 
bents on cribs, these cribs having sheet piling inside and 
outside. 

The engineers for such railways are usually employed 
by the week or month to locate the line, establish grades, 
furnish plans for trestles, ete. They sometimes set the 
center stakes only, but on heavy work or on work done by 
contract they usually stake out the work in the ordinary 
way. 

For lines of this character the ordinary standard gage 
should be adopted, although there are some cases where 
narrow-gage lines have been used with fair success, 
though they involve break of bulk for all freight. As a 
rule, little is to be gained by the adoption of a narrow 


* gage, but if it is adopted, then the gage should be really 


narrow, say 24 ins., and in no case exceeding 36 ins. 


In Maine there are seven lines of 24 ins. gage, aggregating 
150 miles in length, the longest being 44 miles and the 
shortest 4 miles in length 


This paper would not be complete without some refer 


ence to the electric railways for country districts, al 
though these are built mainly for passenger traffic, and 
accommodate freight traffic as a side issue The Phila 


delphia & Westchester Electric Ry. is 20 miles long, and 


passes from the city’s suburbs through a rich farming 


country. The grades are 4 to 6%, some of them 3,500 ft 
long The track consists of SS-lb. T-rails on ties 7 fi 
long, 5 x 7 ins., spaced 2 ft. c. to c. For carrying milk 
and farm pro@uce, there are double-truck cars 36 ft. long 


in the body and 46 ft. over the vestibuled platforms. This 
road cost about $23,000 per mile, exclusive of building 
and power plant 

The Dayton & Western Traction Co., extending 25 miles 
fiom Dayton, O., to Eaton, passes through a number 


ol 
small villages and towns in a farming district, in which 
carriages and wagons were the only means of transporta 
tion until this line was built. The track is laid at the 
side of the National Turnpike Road, and in 22 miles there 
is but one curve. The maximum grade is 4%, and ther: 
are also grades of 3.85% for 2,440 ft., and: for 1,700 
ft. on a long grade six miles in length There are 1 
steel bridges of 10 to 154 ft. span; all built alongside th 
county highway bridges on independent abutments On 


is a through truss bridge, all the others are deck plate 
girder bridges. The track is laid with 70-lb. T-rails, with 
girder rails fn the streets of Dayton and Eaton, al! 
being 60 ft. long. The ties are 7 ft. 6 ins. long, 57 in 
section, about 80% beng white oak and 20% chestnut. Th 
gravel ballast is 6 ins. deep under the ties. The passing 
sidings are 200 ft. long, and there are two rallway grad 
crossings, both fitted with derailing devices he powe 
plant comprises two Buckeye tandem compound engines 
of 250 HP. each coupled directly to a Siemens & Halsk« 
dynamo of 250 kilowatts There are also two Babcock 
& Wilcox water tube boilers of 250 HP Double truck 
cars are used, and the traffic includes passenger pack 
ages, light freight and general freight 


These electric railways are usually built wholly o1 
mainly along existing roads, and the earthworks are 
therefore very light. Wooden trestles, occasional stee! 
or stone bridges (when highway bridges are of insuffi 


cient strength), subways under steam ra 
hecessary power houses, are th pringipal structures 
These electric railways however, represent a considerably 


ilways, and th 


higher cost than the cheap style of railways above noted 
for while they have usually but little earthwork 
poles and wires represent a considerable ex 


yet th 
pense, and a 
power plant is a necessity and its first cost is larg Such 
a plant, too, is often worked uneconomically under the 
condit-ons of service, although the « 


t ouomy may b 
greater in cases where the plant can be utilized for 
ing and for general power purposes, as well 


way service. 


light 
as ior 
A low estimate for a line of this character 
is $12,000 per mile. The cost of the Dayion & Wester 
Electric Ry., already mentioned, was about $16,000 ; 
mile, all complete. This includes the grading, tract 
overhead work, power plant, buildings, ete., i 
the road complete and ready for traffic, but 
rolling stock. 

For purposes of comparison, it may be noted tl 
double track electric line substantially built for fast 
traffic and having its own right of way, masonry culverts 
and a third of a mile oi trestle, cost about £31,500 
mile. 


n fact, for 


exclusive of 


pe 
Where conditions are such that it is essential to reach 
the very lowest point of first cost, the steam railway has 
a more favorable showing, and this is especially the cas 
where the line is buiit across country. There is, however, 
a third and intermediate character of railway that may b 
adopted to advantage where the existing highway afford 
an easy route with a small amount of grading, bridging 
and trestling. In this case the line could be built prac 
tically the same as the light electric railways, but without 
poles, wires, or power plant. The power would be fur 
nished by gasoline, oil or other engines, with suitab! 
gearing and connections, mounted in a car and driving 
one of the trucks or axles. In such a line, probably the 
very lowest figure for construction could be reached, while 
the cost of rolling stock and its operation would be mate- 
rially less than for ordinary steam locomotives and cars 

Appended to this paper is a general estimate of cost per 
mile for a light country ejectric railway five miles in 
length, with a limited amount of traffic: 


80 tons of 50-lb. rails, at $35.. $2,800 
360 angle bar joints, at S85 cis,. 306 
2,640 ties, at 35 cts.........0. 924 
30 kegs of spikes, at $5.10........... Sours 53 
Tracklaying, surfacing and bonding .............. 1,320 
Teaming and incidental expenses and labor........ 300 
45 codar poles, at $2.40. 108 
45 pole arms, at $2.00........ ada eee 90 
Overhead wire and material ...... 445 
Power plant, at $10,000... . 2,000 
Total cost of construction per mile.. coccce 94,080 
Power station and car house, at $5,000............. 1,000 


a 
‘ 
7 
= ay Cc 
c 
| He \ 4] 
; 
4 
: 
& 
i 
| 


72 


ENGINEERING NEWS. 


Vol. XLIII. No. « 


CONDENSATION OF STEAM IN BLOWER SYSTEMS OF 
HEATING.* 


By R. C. Carpenter, M. Am. Soc. M. E.f 


The experiments described in the following paper were 
made for the purpose of determining the amount of heat 
transmitted under different conditions of velocity by a 
blower working under conditions similar to that re- 
quired for hot-blast heating. The blower stands 80 ins. 
high, has a circular inlet 30 ins. in diameter and a square 
outlet 26% by 26%, ins. 

The distance from extremity of fan wheel to nearest 
point of casing is 6% ins.; to bottom of casing is 18% ins.; 
to casing at a point 45 degrees back of bottom, 18 ins. 
Inner face of blades, plain and radial; outer edge for dis- 
tance of about 4 ins. curved so as to stand about 1'% ins. 
back of radius. Estimated radius of curvature, 1% ft 
Number of blades, 8. Outside diameter of fan wheel, 48 


ins.; inner diameter, 32 ins.; width of fan wheel, 16 ins.; 
from centre, 24 ins.; at outside circumference, 18 ins. It 
is revolved in such a direction that the cam of the blade 
is away from the direction of action. 

Each section of the heater consisted of three parts; a 
cast-iron inlet base, an outlet base of similar construc- 
tion, located on the opposite side, and four series of 
wrought-iron pipe coils connecting the two, the pipe con- 
struction beng such that the inner coil of piping is prac- 
tically the same length as the outer; the intention of the 
designer being to make the frictional resistance in all the 
coils equal. Steam is introduced, as nearly as possible, 
at the top part of each base; the bottom of the base is 
dropped down to form a receptacle for whatever con- 
densation mav form in the base or run back from the 


side from which steam is introduced. 
The heater tested had eight sections. In the tests of the 
heater, the condensing water, after its discharge from 


General View of Heater with Traps and Steam 
Connections. 


the traps, was passed through a cooling coil immersed in 
a tank of water, and then discharged in a barrel on scales, 
in which it was weighed. Each of the eight sections of 
the heater contained, by measurement, 171 linear feet 
of inch pipe, and, making allowance for the elbows and 
bends, contained 180.85 sq. ft. of heating surface. Each 
section was provided with valves on both steam and re- 
turn pipe, so that any portion of the heating surface could 
be used as desired. Section 5 of the heater contained a 
broken fitting which was difficult to remove, and all the 
tests recorded were made without that section in use. 

The blower was driven by a vertical engine capable of 
developing about 18 HP, The investigation was conducted 
to determine the following: (a) The effect of change of 
pressure in the steam coils upon the amount of heat given 
up to the air, other conditions remaining constant. This 
was determined from the data obtained from 15 trials, 
with five different amounts of heating surface and three 
different steam pressures, namely, 15, 40, and 60 Ibs. 

(b) The effect of varying the amount of heating surface 
upon the heat given up to the air, the pressure of steam 
in the coils and velocity of air through them remaining 
constant; this was deduced from 15 tests, using five differ- 
ent amounts of heating surface. 

(c) The effect of varying the velocity of the air through 
the coils upon the heat given up by them. 

(d) Condensation of steam per hour per sq. ft. of heat- 
ing surface at the various pressures of steam. 

(e) Tests of the blower used under different conditions. 

In measuring the velocity of air, two anemometers and 
several Pitot tubes were used. The cross section of the 
casing at the entrance of the air to the heater was sub- 


*Condensed from a paper read at the New York meeting 
of the American Society of Heating and Ventilating En- 
gineers, Jan 25, 1900. 

+Professor of Experimental Engineering, Cornell Uni- 
versity, Ithaca, N. Y. 


divided into small squares, and the average velocity de- 
termined by the anemometer reading was obtained by 
placing the anemometers successively in these various 
sections and taking the average of the results. The Pitot 
tube was used to determine the velocity in the discharge 
pipe at some little distance from the fan wheel and in a 
position where the velocity was too great for the use of 
the anemometer. The two anemometers used differed con- 
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Fig. 1.—Effect of Varying the Amount of Heating 
Surface on Transmitted Heat. 


siderably in their readings. Both instruments were cali- 
brated. 

The results of each test showed a very considerable 
variation in velocity of discharge in different parts of the 
same cross section of the outlet. The peripheral speed of 
the fan being 6,910 ft. per minute, the velocity of the air 
varied from 3,190 as the average in the top sections of 
the outlet to 5,160 ft. per minute as the average in the 
bottom sections. The variation of the sections from side 
to side was less, being from 4,430 at one side, to 3,630 at 
the centre. The highest velocity was found nearest the 
bottom of the outlet and on the side opposite the inlet of 
the fan. 

Effect of varying the area of outlet upon the horse- 
power required to operate the fan, and also upon the air 
delivered: The amount of power required when the out- 
let was entirely closed was 3.5 horse-power; when the 
outlet was fully open, 11.6 horse-power; the fan running 
constantly at a speed of 500 revolutions per minute, 

During all the tests the air was drawn in at a tempera- 
ture of 70° Fahr. by suction, and discharged freely into 
the atmosphere. The amount of air discharged was al- 
most exactly proportional to the speed. The writer gave 
as a rule for determining the capacity of a fan of usual 
proportions, at the last meeting of the Society, the follow- 
ing: ‘‘The capacity of a blowing fan, expressed in cubic 
feet of air delivered, is equal to the cube of the diameter 
of the fan wheel in feet multiplied by the number of revo- 
lutions multiplied by a coefficient having a value depend- 
ing upon the back pressure of from 0.4 to 0.6." Multiply- 
ing the cube of the diameter of this fan wheel by the 
number of revolutions per hour, we find that the results 
should be multiplied by 0.555 to give the correct discharge. 

The effect of varying the number of coils in use, and 
also the steam pressure, on the heat absorbed by the air 
per square foot per hour is shown in Figs. 1, 2, and 3. 
From this it is seen the amount of heat transferred per 
square foot of surface diminished rapidly with increase 
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Fig. 2.—Diagram Showing B. T. U. per Square Foot 
per-Hour per Degree. Difference Temperature 
Steam and Air, for Various Amounts of Heating 
Surface, Steam Pressure 13 to 14 Ibs., Revolu- 
tions of Fan 400 per Minute, Air Velocity 450 
feet per Minute. 


in the number of sections from one to three (4 to 12 coils), 
after which the transfer of heat remained essentially con- 
stant. 

A series of tests were made, operating the fan at differ- 
ent epeeds, the results of which are shown in Fig. 4. 
From this diagram it is seen that the heat transmitted 
varies nearly with the square root of the velocity of the 


air, and expressed in thermal units is approximately ¢ 
to 150 + 83 times the square root of the number of 
lutions per minute. 

Fig. 2 shows the relation between the heat given off 
pressed in British thermal units per square foot per b 
for each degree difference in temperature between 
steam and the air for various amounts of heating aur 
The same diagram also shows the rise of temperatu: 
the air in passing through the coils, due ‘o diff 
amounts of heating gurface. During all the tests sh 
on this diagram the steam pressure was maintained 
tween 13 and 14 Ibs.; the fan was operated at about 
revolutions per minute, thus giving an air velocit, 
about 450 ft. per minute for the air passing the he: 
coils. From the scale on the left of the diagram 
noticed that the number of heat units per degree dif 
ence of temperature transmitted by the heater per sy 
foot per hour, varies from something over 8.5 when 
section of the heater (4 coils) was in use, to slightly 
6 when seven sections (28 coils) were in use. The ris 
tempereture of the air shown by the scale 01 the ; 
varies from 47 to 108°. 

Fig. 3 shows the relation between the temperatu: 
the discharged air, the steam, and the entering air 
different amounts of heating surface, the fan speed b 
maintained at 400 revolutions, the velocity of entering 
at about 450 ft. and the steam pressure from 13 to 14 
It is noted by this diagram that the temperature of 
increases rapidly with an increase in heating surfac: 
to about three sections (12 coils), after which it incr: 
slowly. 

Fig. 5 shows the relation between the temperatur: 
entering steam and the heat units given off per square | 
per degree of difference of temperature per hour. It » 
be noted frem this diagram that the heat transfer per 
gree difference of temperature was more active at : 
lower temperatures of steam than at the higher. Thi- 
seen to be the case for each series of tests in which d/' 
ferent amounts of heating surface were used. The differ- 
ence, however, was not so marked during the series when 
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Fig. 3.—Diagram Showing Relation Between Tem- 
perature of Discharged Air and Heating Surface. 


five sections were in use, which was probably due to some 
existing condition that was not, at the time, taken into ac- 
count. Each curve in this diagram shows a series of 
tests made with different amounts of heating surface. 

The accompanying table gives the average results of the 
various tests discussed. Tests numbered from 1 to ‘9 
were made with the fan running at about 400 revolutions 
per minute, and a pressure in the discharge pipe of abou: 
0.35 in. of water and an equivalent opening of 20 x 20 ins. 

Conclusions.—From the fact that these tests represent 
only the results to be obtained by fans working under 
the same conditions, it is not safe to draw broad cou- 
clusions as applying to all cases with accuracy. The geu- 
eral conclusions which can be drawn from these tesis 
seem to be as follows: 

The effect of change of pressure of the steam which is 
used in the steam coil increases the total amount of heat 
given off, but does not increase the heat transfer in pro- 
portion to the increase of temperature of the steam. 

The effect of increasing the velocity of the air increases 
its capacity to take up heat an amount which increases 4: 
@ greater rate than the square root of the increase 0! 
velocity. This would indicate that the capacity of a 
given system for hot-blast heating would be increased by 
increasing the speed of the fan, both as to the quantity 
of air supplied and as to the amount of heat taken up 
The amount of heat taken up, is not, however, sufficien: 
to keep the air at a constant temperature, although the 
fall in delivery temperature, due to increase of velocity, 
may be slight. This is illustrated in tests Nos. 16, li, 
and 18. In each of these tests the air was received ai 
practically the same temperature, that of 73°; the sam 
heating surface was used; the velocity was in the thre 
tests, respectively, 246, 482, and 664 feet per minute; th: 
corresponding discharge temperature being, respectively. 
163, 152, and 150° Fahr., which shows a very small dro; 
in delivery temperature due to an increase in velocity 0: 
air to nearly three times its first velocity. 

The condensation of steam per hour varies with the 
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mount of heating surface and the number of coils over 
teh the alr flows. It would seem that the conclusions 
som the test would be that the limit of economic heater 
onstruction would limit the number of coils with which 
he air comes in contact to some point in the region from 
9 to 20, as the steam which is condensed for heating pur- 
oses is obtained principally from the coils mentioned. 
he amount of steam which would be condensed by pass- 
« the air over 3 to 4 sections (12 to 16 coils) with en- 
ing air at zero temperature and discharge air about 
9° would be, it is computed, equal to 1.3 lbs. of steam 

» square foot of heating surface per hour (equivalent 
about 1,260 heat units), from a heater situated under 
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18. 
19. 
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conditions similar to those which existed at the time of 
making the teet 

Taking the specific heat of air as 0.238, it will require 
33.3 B. T. U. to warm 1 Ib. of air from a sero tempera- 
ture to 140°. From this the amount of heat given off 
from one square foot of heating surface would warm 
37.8 Ibs. from zero to 140°, or it would warm 44 Ibs. from 
zero to 120°. The volume of air for ventilation purposes 
may better be calculated at about the temperature of use, 
which is usually 70°, at which temperature each cubic 
foot weighs 0.075 Ib. Reducing these results to cubic 
feet on the above basis, we find that one square foot of 
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Fig. 4.—Effect of Varying the Velocity of Air on the 
Amount of Heat Liberated, Steam Pressure 13.3 
Ibs., Entering Air 73° Fahr. 


heating surface would warm 504 cu. ft. (measured at 70°) 
per hour from zero to 140°, or 587 cu. ft. from zero to 
120°. This is, respectively, 8.4 and 9.8 cu. ft. per minute. 

For many purposes it is convenient to reckon the heat- 
ing capacity as based on the equivalent lengths of inch 
pipe in the heater. To obtain this we would need to 
divide the above results by 2.9. Reducing, as explained, 
we find on this basis that the equivalent of each linear 
foot of one-inch pipe in the heater, would warm 2.9 cu. 
ft. of air from zero to 140°, or 3.38 cu. ft. of air from zero 
to 120° per minute. 

The various results which have been given show the 
effect of varying different conditions with respect to capa- 
city and efficiency of the blower used. 

The capacity, when delivering into free air, is equal 


TEMPERATURE OF STEAM 


Fig. 5.—Showing Relation of Heat Transmitted per 
Degree Difference Temperature to Temperature 
of Steam. 


to the cube of the diameter in feet multiplied by the num- 
ber of revolutions multiplied by the coefficient 0.555. 

For other openings than that for free delivery, we find 
the following coefficients for D* n 


Opening, ins. Coefficient. Pressure.* 

0.100 1.54 


*Inches of water above atmosphere for 400 rev. of fan. 


The investigations show that the pressure produced by 
the fan can be expressed by the following formula, in 
which v — velocity of tip of fan in feet per second; o 
=: the area of the outlet in square feet; 1 — the area of 
inlet in square feet (< 4.7 sq. ft. for the condition when 
the barometer reads 29.92 ins. of mercury). 


THE ECONOMICS OF LONG DISTANCE ELECTRIC 
POWER TRANSMISSION. 
By Alton D. Adams,* M. Am. Inst. Elec. E. 


There has recently come to the hands of the 
writer the prospectus of a company which wishes 
to raise funds for the development and electrical 
transmission of a water power in Western IIli- 
nois. The great bulk of the population to whose 
use it is desired to devote this power is located in 
cities 40 miles distant from the point where it Is to 
be developed. It is seriously proposed to develon 
and transmit the water power in question over a 
distance of 40 miles and sell it In competition with 
steam power, at points in Western and Central 
Tilinois; and investors are asked to furnish the 
capital for this enterprise. 

Did the above proposition stand an isolated in- 
stance, it might well be passed without comment 
as the chimerical dream of an enthusiast or the 
obviously fraudulent scheme of a promotor. Un- 
fortunately, the number of propositions similar to 
the above that are now appearing shows that 'n 
many quarters there is current an idea that, given 
a comparatively cheap source of power it may 
be profitably conveyed, by the magic of electrical 
transmission, for a very long distance, and sold 
in competition with steam power. 

As a general proposition nothing could be fur- 
ther from the truth, in spite of the matter that 
now and then gets into print concerning the elec- 
trical transmission to distant cities of power de 
veloped from great water falls or banks of waste 
coal at the mines. It is true, of course, that elec- 
tric energy can be transmitted over distances that 
are practically limited only by the possible invest- 
ment of the promoters. It is equally true that the 
distances are quite limited over which power can 
be electrically transmitted and sold at a profit in 
competition with steam power generated from 
coal at ordinary prices. The higher the price of 
coal or the greater the cost of power production, 
the longer is the distance over which a cheap 
power may be profitably transmitted. So great, 
however, is the investment necessary for long dis- 
tance electrical transmission and so large the 
losses of power involved, that with absolutely free 
mechanical power at the start, the distance to 
which it can be electrically transmitted and sold 
at a profit in a district where fuel is as cheap as 
in Central Illinois, is probably less than 25 miles. 

Let the 40-mile transmission proposed in the 
above prospectus be considered in detail to get an 
idea of the actual investment required and of the 
losses incident in the electrical transmission pro- 
posed. Starting first with 1 FE. HP. delivered as di- 
rect current to low pressure distribution circuits 
in the town or city where it is to be used, note 
the total capacity and efficiency of the electrical 
equipment involved. The chain of electrical e}-- 
ments, beginning at this point, includes a rotary 
converter, step-down transformer, line, step-up 
transformer and dynamo. Average efficiencies for 
each are, rotary converter 90%, transformers each 
95%, and dynamo 90%. Any desired loss may be 
assumed for the line but an efficiency of 90% ts 
fair for the present case. The total effictency of 
the transmission is, therefore, the product of .90 x 
.95 x .90 x .95 x 90 = .65%. 

Hence, for each horse power delivered by the 
rotary converter to the distribution lines, the dy- 
namo at the distant generating station absorbs 
1 + .65 = 153 HP. Taking the capacity of the 
rotary converter as 1, the capacity of the step- 
down transformer which supplies it is 1. + .90 — 
1.11; for the step-up transformer, allowing 907, 
efficiency for the line, 1.11 + (.95 x .90) = 1.8: anda 
the capacity of the dynamo is 1.3 ~ .90 — 1.44 
times that of the rotary converter. The combined 
capacities of the rotary converter and the dynamo 
are 1 + 1.44 = 2.44 times that of the rotary; and 
of the transformers, 1.11 + 13 = 2.41 times that 
of the rotary. For each horse power delivered by 
the rotary to distribution lines, the step-up trans- 
former at the generating station must deliver 1.3 
HP. to the transmission line. 

The weight of conductors necessary to transmit 
this rate of work to the step-down transformer, at 
the rotary converter, will vary inversely as the 
square of the volts at the line terminals of the 

*Box 1377, Boston, Mass. 
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step-up transformer, and it is therefore desirable 
to adopt as high an electric pressure for the trans- 
mission as is practical. Climatic conditions have 
a marked influence on the number of volts it is 
practical to employ for transmission lines. It is 
an open question whether more than 10,000 volts 
can be regularly and satisfactorily used on a 40- 
mile line in a section having the moist air and 
heavy rainfall of the Mississippi Valley, and ac- 
tual experience is lacking to show the amount of 
trouble to be expected on a line of this extent and 
pressure in such a territory. Assuming, however. 
as is probably the case, that no very serious dif- 
ficulty would be had with a line 40 miles long 
and working at 10,000 volts pressure, the neces- 
sary weight of copper wire to transmit each 1.3 
HP. delivered to the line by the step-up trans- 
former, at an efficiency of 90%, is about 380 Ibs. 


taken to approximately equal in cost a single 
building for a steam plant of equivalent power at 
the point of consumption, any estimate for them 
may be omitted. 

The labor cost of operation for the electric 
generating and receiving plants, 40 miles apart, 
and the care of their connecting line may be as- 
sumed to equal the labor item in the operation of 
a steam plant having equivalent power, thougi 
this assumption is very favorable to the transmis- 
sion system. 

It only remains now to consider the item of fuel 
for the steam plant. In Central Illinois, steam 
coal, of a quality that, with good boilers and com- 
pound condensing engines, will develop a brake 
horse-power-hour on a consumption of 2.5 Ibs. 
can probably be had at less than $2 per ton; but 
it is here assumed to cost that amount. The fue! 


FIG. 1.—VIEW OF 40-TON LATTICE GIRDER MOUNTED ON FLAT 
CARS FOR TRANSPORTATION. 
Hamilton Bridge Works Co., Hamilton, Ont., Builders. 


If it should prove practically possible to operate 
the above line at double the pressure named, or 
at 20,000 volts, the weight of copper conductors 
per horse power delivered by the rotary converter 
reduces to 95 Ibs., one-quarter of the above 
amount. 

The cost of a pole line for these conductors per 
horse power delivered, is a variable quantity, de- 
pending to a large extent on the total amount of 
power transmitted, but may be taken at approxi- 
mately $4 per HP. Dynamos and rotary convert- 
ers may be fairly taken to cost about $25, and 
transformers $10 per horse power capacity. An 
investment in electrical machinery and lines of 
(2.44 x 25) + (2.41 x 10) + (880 x .20) + 4 = $165.1 
per electrical HP. delivered to local supply lines 
is therefore necessary for the 40-mile transmis- 
sion, at 10,000 volts, taking copper line wire at 20 
cts. per Ib. If the line pressure can be raised to 
20.000 volts, the item for copper reduces to 95 x 
20 $19, and the investment per delivered horse 
power is then $108.10. 

No satisfactory estimate of the cost to develop 
the particular water power in question can be 
made without a large amount of data that is not 
given. Judging by the investment found neces- 
sary at various water powers in favorable loca- 
tions, the total cost of development, including 
dams. short canals, water wheels and connections 
at falls or steep rapids, under 20 ft. in height, in 
favorable locations, should be somewhere from 
$75 to $150 per HP. developed. Considering the 
prices paid at a number of well situated water 
powers, which usually range from $10 to $25 per 
horse-power year, a charge of $15 per horse-pow>r 
year for power delivered to the dynamos at the 
generating plant may be fairly assumed. Since, 
as found above, for each horse power delivered to 
distribution lines by the rotary converter, 1.53 
HP. must be absorbed at the dynamos, the actual 
cost of water power for each horse-power year 
supplied to local lines is 15 x 1.53 = $22.95. 

The electrical transmission plant will require 
two buildings, one for the generating station. 
another at the place where the distributing equip- 
ment is located, but as these two buildings may be 


TRANSPORTATION OF A 130-FT. LATTICE GIRD:: 
RAIL. 

The accompanying engravings show a 
girder 130 ft. long, and weighing 40 tons, | 
on railway cars for shipment from the 
works to the point where it was to be e1 
Fig. 1 shows the girder very plainly, and a! 
manner of supporting it on the five flat ca 
which it was transported. Fig. 2 shows the 
girder being hauled under a highway bridge 
two miles from Hamilton, Ont., which the ; 
cleared by only a few inches. This picture | 
interesting for the great number of bridges 
it shows in a small space, and because it s 
the locality of one of the worst accidents j 
history of American railways. The wat 
which the bridge crosses is the Des Ja: 
Canal, and the through plate girder span 


BY 


cost for a year of 3,000 horse power hours at the 
engine shaft is therefore (2.5 x 3,000 x 2.) -+ 2,000 
== $7.50. Assuming, as before, an efficiency of 90% 
for the dynamo driven by this engine, the fuel 
cost per electric horse power supplied to local 
lines for distribution is 7.50 + .90 = $8.33 per 
year. Compound condensing engines with good 
boilers and all fittings can be erected in large 
sizes for less than $54 per brake horse power 
capacity, and the cost of such steam plant per 
horse power output at electric generator terminals 
is therefore not more than 54. + .90 — $60. Allow- 
ing $25 per HP. for dynamos, the total investmen+ 
for machinery at the steam driven electric plant 
is $60 + $25 — $85 per horse power delivery cap1- 
city to electric distribution lines. 

Comparing now the long distance electric trans- 
mission with the steam and electric plant, the 
transmission line and machinery costs $165.10 at 
10,000 volts, or $108.10 at 20,000 volts per delivery 
capacity of one electrical horse power, while the 
steam driven electric plant at the place of use 
costs but $85 for the same capacity. For each 
horse power year delivered to local distribution 
lines the charge to the long distance transmission 
system for water power alone is $22.95, while the 
charge to the steam driven electric plant is only 
$8.33 for fuel. Supposing, therefore, that a good 
water power is already developed and can be had 
at the wheel shaft for $15 per year, the cost to 
a transmission system, for a distance of 40 miles, 
is 2295 + 833 — 2.7 times as great as the fuel 
cost in a steam plant to deliver the same 
amount of electric energy at the point of distribu- 
tion. 

In addition to the great disadvantage in the 
matter of water power and fuel consumption, the 
long distance electric transmission system must 
pay interest, depreciation and repair charges on 
from 108.10 + 85. = 1.27 to 165.10 + 85. — 1.94 
times as great an investment for the transmission 
as for the local system. Those familiar with high 
pressure electric apparatus and lines can hardly 
doubt that the rate of depreciation and repair 
charges on them would be as great as for the 
steam driven electric plant. 


FIG. 2.—VIEW OF BRIDGES OVER DES JARDINES CANAL, SHOWING 
40-TON LATTICE GIRDER IN TRANSIT BY RAIL. 


the masonry abutments occupies the site wh 
was occupied by the bridge which failed under 4 
train on March 17, 1857, killing 60 and injuring °\)) 
passengers. Not including the truss on the cars 
there are two railway and two highway bridges 
in view, the second highway bridge being just b: 
yond the plate girder bridge occupied by the train 
with only its top chord and tower legs visible. 

The lattice girder shown loaded on the cars, as 
already stated, weighs 80,000 lbs. It is 130 f: 
long and 14 ft. 9 ins. deep, and stands, loaded on 
special low flat cars, 19 ft. 3 ins. above base o! 
rail. The girder is one of a pair which are being 
erected for the Canadian Pacific Ry., Mr. P. Alex- 
ander Peterson, M. Am. Soc. C. E., Chief Engine: 
for a single track deck bridge over the Credit 
River, about 25 miles from Toronto, Ont. These 
girders were built by the Hamilton Bridge Works 
Hamilton, Ont., Mr. Henry Szlapka, Engineer an! 
Manager. 
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REVIEW OF EXPERIMENTAL DATA ON IMPACT TESTS 
OF MATERIAL IN TENSION * 


It may be said in general that the main problems for 
experiment are those in which the deformation exceeds 
that at the elastic limit. The conclusions from a purely 
mathematical treatment, usually confined to elastic defor- 
mation, aré amply confirmed by tests made within the 
elastic limit; and confirmed also by tests up to rupture 
on materials whose elastic limit approaches the break’ 
strength. While it is highly important that theoreti 
considerations should be kept in mind in arranging «6:1 
interpreting experiments, yet the solution of the m« 
problems relating to impact must depend chiefly upon 
periment, concerned as they are with total resilie: 
There is, for example, strong evidence pointing to ‘\« 
fact that certain materials, and other materials un! ' 
certain conditions, vary greatly in their resilience accor '- 
ing to the rapidity 01 application of the energy to ; 
specimen. In the investigation of the influence of this «°! 
numerous other elements lies the work of experime! 


*From a preliminary report on the present state ©’ 
knowledge concerning impact tests, presented at the 5 
ond annual meeting of the American section of the In! 
national Association for Testing Materials, by Profe 
W. Kendrick Hatt, of Purdue University, and Prof. Ed- 
Marburg, of the University of Pennsylvania. 
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the end of which should be the framing of adequate 
fcations for tests. 
early experiments of Tredgold, Hodgkinson, Willis 
Galton are well known. The laws of impact for 
-on beams were determined, and the proportionality 
: ience to volume and the effect of the inertia of the 
ve oted. The later experiments of Kirkaldy, Ucha- 
} sitland and Estrada, on ductile materials, have re- 
‘in increased knowledge, although the data are too 
aye formulation; or even for the reconciliation of 
t contradictions. 
e speed at which the ordinary testing machine is 
increased, the ultimate strength and elastic limit 
ghtly to increase, and the elongation to decrease; 
oh. for tests of from about one to six minutes’ du- 
oo differences can be measured which are greater 
é ordinary differences in quality of bars cut from 
e plate. However, no extension of the facts gained 
servations upon the effects of differences of speed 
yrdinary testing machines can be applied to cases 


following is a brief and incomplete review of the 
recent experiments: 
aldy, 1862, found that wrought iron specimens broke 
loads suddenly applied without impact with 82% 
load under slow tests. Uchatius, 1874, noted 
nereased total energy required to break a bar under 
mber of light blows compared with that required 
, broken with a single blow. Maitland, 1887, showed 
the case of unhardened gun steel the ultimate 
vation was increased by impact. The specimens were 
- between shoulders, and broke in slow testing at 


< 000 Ibs. per sq. in. with 27% elongation. The elongation: 


ier shock was 47%, when shock was produced by a 
ng weight. Specimens were also screwed into plugs 
ng in a strong tube and broken by exploding gunpowder 
4 guncotton between the plugs. The ultimate elonga- 
tion “was then 47 to 62%. The increased elongation is 
obably explained by the more uniform distribution of 

elongation over the entire length of the specimen in- 
stead of its localization at a single neck. Estrada, 1893, 
made tests in longitudinal impact on nickel steel, armor 
plate, bridge steel and iron merchant bar, in test pieces 
of the same size as in slow tension tests. Tests were 
made at varying temperatures under the blow of a 100-lb. 
hammer falling through heights varying from % to 25 ft. 
Accompanying tests were made in slow tension. A large 
amount of the energy of the hammer was absorbed in 
the apparatus. Rupture was brought about by a number 
of blows. The ultimate elongation under shock with a 
number of blows was about two-thirds greater than in 
the case of slow tension. The contraction of area remained 
about the same. 

Recently, experiments in longitudinal impact were made 
n Austria by Captains Kuczera and Reinisch, on metals 
for gun carriages. The rods were of 3-16-in. diameter 
and were subjected to light blows at temperatures of 68° 
and — 4° F. Contrary to other experiences, these rods 
withstood a greater number of blows and developed 
greater extension at the lower temperature. Rupture of 
transverse nicked bars, on the contrary, was produced 
with fewer blows at the lower temperature. 


In the “‘Report of the French Commission,’’ Le Chatelier 
has two reports which furnish data upon impact. The 
first, on the influence of duration of test; and the second 
on the effects of temperature. The main part of the first 
report deals with tests too slow for impact action. He 
notes the property which certain materials possess of ad- 
justing themselves to a load, so that the elongation in- 
creases to a limiting value at the end of long periods; 
and the further property whereby the load at rupture in- 
creases with tests of shorter time. The latter is especially 
marked in the case of zinc which ruptured for a 60-minute 
test under less than half the load producing rupture in 
one minute. Steel, iron, copper and aluminum did not 
exhibit this characteristic in any marked degree. In the 
case of copper, the effect of high temperatures (200°, 350° 
and 440° C. were used), is to augment the influence of 
high speed in producing higher values of both ultimate 
load and ultimate elongation. The effect of the rate of 
application of the load upon the elongation is variable. 
Opposite results were found for materials of different de- 
grees of hardness and for stresses of different degrees of 
intensity. Tests by Barba, Privat, and Le Chatelier, on 
wires broken with speeds varying between 11 minutes and 
4 seconds, showed that for metals of small contraction 
of area, both the per cent. of elongation, and ultimate 
load increases with increase of speed; and that for metals 
of large contraction of area like soft steel, the elongation 
decreases as the speed increases, down to a duration of 

minute, but that for tests quicker than one minute 
e elongation increases again. 

Referring to impact proper, it was noted that, in the 
ase of copper, a given reaction is not accompanied by as 
Sreat an elongation under shock as under a steady load. 
The tests of M. Considére on soft iron wire are quoted to 
show that when the ultimate elongation is the same under 
low test and shock, a given elongation results in a much 
ereater reaction in the case of shock.! The latter ob- 


Prof. J. B. Johnson, in his ‘‘Materials of Construc- 

4," has plotted these results of M. Considére in the 
nape of a stress-strain diagram, and shown that the area 
o: the latter for soft iron wire is about 30% greater under 
‘sock than under a steady load. 


server measured the reaction accompanying a given elon- 
gation from a falling weight by hanging the test wires 
to a spring 


In the second report on the influence of temperature, 
Le Chatelier, in addition to investigating the effect of 
temperature on the results of slow tests, obtained the 
effect of temperature on quick tests, and discusses fragility 
at low temperatures. From 100° to 250° C quick tests 
gave a less ultimate load and a greater per cent. of elon- 
gation than slow tests at the same temperature. Above 
300° C. the reverse occurred. While lack of shock-resist- 
ing capacity at the lower temperatures depended on the 
texture of the metal, it seemed that the texture played 
no part in brittleness at temperatures above 60° or 80° 
C., at which temperature the fracture of all grades of iron 
and steel was fibrous when at ordinary temperatures the 
fracture was coarse.* The contraction of hard and soft 
steel approached equality as the temperature was raised 
The temperature of greatest brittleness depended on the 
speed of test. That is, while in slow tests the resilience 
was at least at 300° to 350° C., the resilience under shock 
was least at about 500° C. 

With slow tests, low temperatures give increased elon- 
gation,® but shock tests show less elongation at low than 
at normal temperature. The experimental evidence of de- 
creased shock resistance at low temperatures is large. 
Thus, Sandberg, 1867, in the case of iron raiis, found a 
diminution of shock resistance at 12° C. to 14 to \%4 part 
of that at 28° C., the deformation being ™% part of that 
at 28° C. 

M. Bernadou, for both soft steel and hard steel in flex 
ure, observed a greatly decreased resilience under shock 
at — 60° compared with + 15° C., the decrease being less 
for hardened steel. These results were confirmed by Le 
Chatelier. At 100° C. the elongation increased. A nicked 
steel bar which broke without deflection at 15° C. gave a 
silky fracture at 100° and then only broke after pre 
nounced bending. 

Under shock, then, either a low temperature or a high 
temperature will develop a minimum resilience. A tem- 
perature of maximum resilience exists between these two, 
which is higher than the normal atmospheric temperature 

Le Chatelier remarks, it is evident that the resilience 
under slow tension is nota true measure of the shock- 
resisting capacity of materials at different temperatures: 
since in the case of slow tension the per cent. of elongation 
increases as the temperature is lowered, whereas in shock 
the reverse is true. At very low temperatures under 
shock there seems to be elongation only at the point of 
rupture, 

Le Chatelier further notes that at ordinary tempera- 
tures, as the speed of the machine increases the ultimate 
load increases, but the yield points are raised more rap- 
idly. Thus, as the speed increases the stress-strain curve 
becomes flatter and the elongation is confined to the 
weaker parts of the bar. The tendency of a bar broken 
quickly to form knobs is also referred to. Le Chatelier 
observed also the effect of low temperatures at a given 
test speed, in elevating the elastic limit toward the ulti- 
mate strength; and remarks that any cause, whether low 
temperature or quick speed or phosphorus which increases 
the ratio of the elastic limit to the ultimate strength will 
tend to produce brittleness. Tests with tempered wire 
showed that the resilience was much less affected by speed 
than in the case of annealed wire. 


A series of tests in longitudinal shock, with accompany- 
ing tests in slow tension, has been made at Purdue Uni- 
versity during the past two years on iron and steel wires 
from % to %-in. in diameter, ranging in length from 4 to 9 
ft. Results from 62 specimens have been obtained. The 
experiments will be continued next year on an improved 
machine, and with material more homogeneous than that 
used heretofore. The machine is of a type previously 
noted, the hammer being hung on the specimen and im- 
pact taking place at the upper head. The hammer varied 
from 845 to 1.230 lbs., the range of motion being from 
% to 7 ft. The specimens were ordinarily broken with 
one blow, so that the conditions were met of (1) a heavy 
hammer of low velocity; (2) large inertia of everything 
except the specimen; and (3) the use of a single blow. 
The anvil on which impact occurred at the upper head 
consists of two oak pieces 4 x 4 ins. in section, bridging 
20 ins. clear span between uprights of machine, support- 
ing a cast-iron block 14 x 18 ins. x 6 ins. thick, which in 
turn supported a steel block 4 x 4 ins. In section and 14 
ins. long. 

Some of the energy was absorbed at the anvil or bridge, 
but as the maximum reaction developed in the wire was 
6,000 Ibs. and the deflection at the bridge did not exceed 
1-16-in., whereas the elongation of the specimen was 
usually 12 to 18 ins., the proportion of work absorbed 
was small. Thus, with 14 ins. elongation of specimen it 
would be less than 1%. 

A pencil attached to the hammer describes a curve 
on the surface of a revolving drum, whose speed is de- 
termined by the record of a tuning fork. The total elon- 
gation of the specimen is thus recorded on the drum, as 
well as the velocity of the descending weight before and 


*This difference of fracture was also noted by Andrews 
on wrought-iron car axles under impact. 

3]. e., in tests of La Chatelier, and others, at the Berlin 
Testing Laboratory and Cornell University. 


é 


after impact. men and 


gy of the 


The total work done on the spec 
at the bridge is equal to the loss of kinetic ene 
hammer plus the weight of the hammer into the elonga 


tion of the specimen, the friction on the guides, and th 
work done in compressing the wedges being neglected. By 
drawing successive tangents to the velocity displacement 
curve recorded on the drum, and determining the accel 
eration at successive points, a load elongation diagram, 
or stress-strain curve is obtained 

The specimen is held by conical wedges, fitting into a 
proper hole cylindrical steel bushings 

In the tests referred to, the wedges were driven tig 
and no slipping of the s; men in the wedges couk 
detected A summary of the observations shows th 
ultimate elongation, contract f area and resilience 
were not different for Norway iron and medium steel wire 
about %4-in. in diameter und slow loading and impact. A 
greater elongation and contraction of afea « irred under 
shock in the case of hard steel wire | the ise of 
softer wire of 45-in. in diameter rhe effect of temperat e 
on elongation and resilience of Norway iron was marked 

One specimen broke in two places, and in other cases 
more than one neck developed the p In n 
pact on wires of smaller diameter the « gation in the 
different foot-lengths varied apparently wit! 
ularity, while in the case of slow-t on t s on ’ 
same material the elongation decreased gularly on each 
side of the fracture. In the case wires th ] 
gation was as uniformly dist ow a n rapid 
tests. Tests of Norway iron at itu leveloped 
knobs in the pecimen, the ¢ ng fined 
the length between knobs These knobs were not notice 
able at 210° F. The erratic behavior of sume specim 
indicated clearly that the material was not homogeneou 


Detailed results will be published when the inve 
is sufficiently advanced 


Tension tests under impact have been carried « 
Prof. Martens, but have proved so far of litthe promiss 
Tension tests were made on round bars OS-ir 1 diame 
ter, of soft steel and bronzes The deformation becam: 
less as the energy of the blow became greater. In general, 
the appearance of the surface of rupture was found alik 
in all respects under impact and slow stress. By rupture 


with several blows, the elongation was frequently greate: 


than under slow tension 


ROOF HYDRANTS*« AND FIRE-PROOF SHUTTERS 
receive high commendation in the report of the Philadel- 
phia Fire Underwriters’ Association on the destructive 
fire of Nov. 29, 1800, at Sth and Filbert Streets, in 
that city. This fire began in the large department store 
of Partridge & Richardson, and extended to the publish 
ing house of J. B. Lippincott Co., both of which buildings 
were gutted and practically destroyed After referring 
to the faulty construction and equipment of these build 
ing to resist the spread of flames, the report says 
South of the Partridge & Richardson risk in which th 
fire started, stands the large departu 
Bros., being f« ur and five stories 


floor area of 34,535 sq. ft. This risk was direct y ex 
posed to the heat generated by the burning of the two 
buildings named, having windows facing both the build 
ings, which, however, where most exposed had been pro 
tected with standard fire shutters approved by this asso 
ciation. That risk is also composed of several buildings 
thrown into one, being of ordi: ary construction and hav- 
ing many unprotected stairways and elevators, but 
equipped with automatic sprinklers, having for supplies 
elevated tanks, as well as a pump and a connection on 
the street for use of fire department steamer. In con 
nection with this same pump (which was a Deane Duplex 
of a rated capacity of 900 gallons per minute, and ds 
rived its supply through two 6-in. connections from a 
10-in. city main on &th St. and a 6-in. city mai on 
Market St., respectively), were three 4-in. stan ipipes with 
hose attachments on each floor, and terminating in roof 
hydrants with double hose connections on each. Hose 
was also kept attached to these roof hydrants under cover 
of hose houses prominently marked as such. ‘This risk 
which contained property of great value, estimated at, 
approximately, $1,100,000 was only slightly damaged, hav 
ing been saved by means of the fire shutters, a short 
parapet wall built at the request of this association, and 
more especially by the excellent service rendered by the 
roof hydrants under pump pressure. 

The lessons taught by this fire are many of them too 
well known to need repetition (such as the defective con 
struction of department stores in buildings not intended 
for the purpose, but altered from time to time to meet 
immediate requirements; the value of standard fire shut- 
ters; the value of automatic sprinklers, and iheir limita 
tions, etc., etc.), but among the special lessons impressed 
upon us at this time is the grave danger of not protecting 
windows exposed by large area risks with standard fire 
shutters or wire-glass windows, for we believe had the 
Lippincott building been so equipped on its western wall, 
that building would not have burned We also cannot 
speak too highly of the value of the roof hydrants on the 
establishment of Lit Bros. in connection with a pump 
located in a fire-proof room under the sidewalk, and of 
the good judgment of the fire department in permitting 
that pump to be used although drawing water from the 
city mains, and probably diminishing the already inads 
quate supply avaliable for the regular fire engines of the 
department. This result was obtained, we believe, by the 
suggestion of this association that the fire department be 
made thoroughly familiar with the pump and hydrant 
system in that risk, at the time of its installation but a 
few months before. In fact, the fire department, when 
arriving on the scene, made use of the private equipment 
in preference to hauling up their own hose, and during 


nt store of Lit 


_the fire six streams were applied from these roof hy 


drants under excellent pressure, and were largely respon 
sible for the saving of the establishment of Lit Bros., and 
incidentally also, we believe, the neighboring establish- 
ment of Strawbridge & Clothier. 
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We print in this issue, practically in full, the re- 
port of the committee appointed last spring by 
Governor Roosevelt to advise the State of New 
York what policy it should pursue with reference 
to its canals. This committee was made up of 
engineers and business men, qualified by their 
abllity, experience and reputation to act as experts 
in the investigation of the questions submitted to 
them. Their conclusions, briefly stated, are, first, 
that to leave the canals in their present condition 
would be equivalent to their abandonment; second, 
that the proposal for a ship canal from the Lakes 
to the ocean would not result in the advantages 


“that have been claimed, and is, besides, an enter- 


prise for the United States and not the State of 
New York to consider; third, that the State ought 
to build a canal from Lake Erie to the Hudson 
River navigable for 1,000-ton barges, at an esti- 
mated cost of $60,000,000, in round figures. 

In a later issue we shall discuss at some length 
the recommendations of the commission and the 
grounds on which they are based. For the present 
we lay the report before our readers with high 
sommendation for its intelligent and dispassionate 
treatment of the difficult problem which was laid 
before the committee. It is a valuable contribu- 
tion to engineering literature, and a treatise on 
economic transportation under present day con- 
ditions that can nowhere be duplicated. 

Coincident with the appearance of this report 
appears the report of the commission which has 
been for over a year investigating the causes of 
the alleged decline of the commerce of the port 
of New York. It should be clearly understood that 
this much advertised “decline” is only relative; 
not absolute. The exports from this port in 1899 
amounted to $450,000,000, and in 1898 to $437,- 
000,000, both of these figures being larger than the 
total reached in any previous year. It is because 
New York has now only about 37% of the total 
United States export trade, instead of about 45%. 
as she had in the °70’s; that this hue and cry con- 


cerning “the decline of New York’s commerce” has 
Deen raised. It is fair to say that this reduction 
in the rate of growth—to call it by its right name 
—has been most marked in the exports of grain 
and flour. 

The recommendations of the Commerce Commis- 
sion are in brief that the $9,000,000 improvement 
of the Erie Canal be completed, and that provision 
be made for canal terminals and the reduction of 
terminal charges at New York and Buffalo, to- 
gether with needed improvements of the port of 
New York in the way of docks, etc. Incidentally 
the New York Central & Hudson River R. R. is 
given a round scolding for acceding to the differ- 
ential charge against New York, and canal com- 
petition is set forth as the proper punishment .to 
fit its crime. 

It will be seen that the Commerce Commission 
recommends only the completion of the $9,000,000 
improvement to the Erie (at a cost assumed at 
$15,000,000), or a canal affording passage to boats 
of about 400 tons, while the canal committee rec- 
ommends a $60,000,000 canal for 1,000-ton boats. 
There can be no question, however, that the latter 
recommendation should carry far more weight 
than the former, for it is made as a result of more 
thorough study, and by men much more compe- 
tent to give expert opinion upon the question. 

It is, in fact, by no means unlikely that the 
Commerce Commission’s recommendation for 
canal improvement was founded on the same basis 
as the famous $9,000,000 “estimate” of 1895; not 
upon what was necessary to be done, but 
upon a guess at the maximum sum which the 
voters of the State could be induced to approve. 
New York has had quite sufficient experience with 
this sort of estimates. It may be taken as fairly 
well settled that either New York will embark on 
the larger enterprise, or else she will permit her 
canals to pass into “innocuous desuetude.” Which 
course she will choose, it would take a wise prophet 
to foretell; but it will certainly take an educa- 
tional campaign of extraordinary vigor to per- 
suade the voters to approve a $60,000,000 canal 
project, after their unfortunate experience with 
the $9,000,000 project of 1895. 
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On another page of this issue a contributor pre- 
sents an approximate computation of the com- 
parative cost of electric current if generated by 
steam or if transmitted by high-potential electric 
currents over a distance of 40 miles. He shows 
that under ordinary conditions, as respects the 
price of coal and the cost of water power develop- 
ment, steam power ts considerably the cheaper. 

In view of the present activity in the develop- 
ment of water powers for electrical transmission. 
these figures are significant, and worth careful 
consideration. It 1s not laymen alone who are 
allowing themselves to be misled respecting the 
possibilities of long distance electrical transmis- 
sions. Not many weeks ago there came to this 
office a chief engineer of a large and powerful 
corporation with a proposition for the develop- 
ment and transmission of water power over a dis- 
tance above 100 miles to a city where coal can be 
laid down for about $2 ner ton. 

The stock answer to the skeptic who expresses 
doubts as to the commercial feasibility of any 
such scheme fs: “Electricity is only fn its infancy 
you know, and a way will be found by which elec- 
tric transmission will be possible, by the time the 
power ifs developed.” 

To this idea we must take decided exception. 
Electricity is not in its infancy by any means. 
Tt is as well developed at the present day as any 
other branch of mechanical engineering, and fu- 
ture progress and change are likely to proceed at 
a more moderate pace. The efficiency of modern 
electrical apparatus is remarkably high, so much 
so that there is only limited room for further {m- 
provement here. A large amount of hand work 
appears to be a permanent necessity in the con- 
struction of electrical machinery, and adds con- 
siderably to its cost. Reductions in this cost will 
probably be made in the future, but they are 
likely to come slowly. As for reduction of the 
cost of transmission by increasing the pressure, 
enough experience has now accumulated with 
high-potential electricity to indicate that there 
are pretty definite limitations to the use of high 


potentials, beyond which we cannot go w): 
danger and risks that make its use more - 
than the lower potentials. For these reason 
vestors in remote water powers should at 

“look before they leap,” and make sure tha- 
conditions make possible the profitable de: 
ment of these powers before they invest mo; 

their purchase and improvement. 


THE DISPOSAL OF CITY WASTFS AND THR BA ypy 
ISLAND GARBAGE REDUCTION WORKS. 


The bill for the abolition of the garbage r >). 
tion works at Barren Island, now before th- 
York Legislature, adds interest to the f!lus: 4 
description of that plant given elsewhere 
issue. It also renders timely a discussion of © mo 
of the problems involved in the disnos! of ‘ty 
wastes and an outline of the steps leading |» ty 
the establishment of the Barren Island plant. °)} 
mav well be followed bv some remarke on ‘he 
present crusade against the works named, 
by the way, constitute by far the largest gar’), 
disposal plant in the world. 

In tndetne of the success or failure of work. * 
the disposal of the various sorts of city refus> | 
should be remembered that comparatively ‘> 


cities, the world over. have yet placed the jis. 


-nposal of the great aggregations of waste materials 


due to concentrated populations on anythine Ikke 
a scientific basis. These wastes, fn order of can- 
{itary Importance, are sewage, garbage, rest 
sweepings. stable manure, rags, tin cans. bottles 
paper and a great variety of rubbish. tneluding 
castaways of leather. wood, earthenware andj 
metal. The proper disposal of sewage !s of in- 
finitely greater significance than anv of the other 
materials named, but garbage may become a men- 
ace to health through fouling the air or sof! dur- 
ing its decomposition, and tin cans and bottles are 
often so Intimately associated with decomnosahlo 
organic wastes, and so seldom cleansed before he- 
ing thrown out. that they are liable to give rise 
to offensive odors. 

Street sweepinges are objectionable hecause they 
contain a considerable amount of organic matter 
largely horse manure, and because if not prop- 
erly collected and removed they give rise to street 
dust in dry weather and slime and mud itn wet. 
damaging the eyes and respiratory organs of pe- 
destrians, nenetrating houses and places of busi- 
ness with like effect and increasing the chances of 
complications from damp feet. Besides these dan- 
gers, certain diseases, notably pulmonary tuher- 
culosis, or consumption, are disseminated by street 
dust, and will continue to be unt!! a higher stand- 
ard of personal decency and public sanitation put 
a stop to the filthy and dangerous habit of exper- 
toration onto the streets and the floors of cars 
halls and other public places. The dangers from 
this source are far greater than is popularly un- 
derstood, or it would never be tolerated to its 
present extent, especially from consumptives. 
most of whom are allowed to and do spread dis- 
ease-germs broadcast so long as they are able to 
go about. From what has been said recarding 
street dirt, it may be inferred that prompt and 
Proper means for its collection and removal are 
in some respects more of a problem than Its final 
disposition; for unless mixed with garbage or 
other readily decomposable matter comparatively 
little sanitary trouble is experienced with strect- 
sweeping dumps, whether on land or sea. If such 
dumps are near thickly inhabited areas, or if low 
lands filled with them are used too soon for bu!ld- 
ing purposes, difficulty or danger may develop 

Stable manure fs generally in such demand for 
fertilizing purposes that its disposal is principally 
a matter of sanitary supervision by municipal! 
thorities. Old rags are a menace to health as 2 
vehicle for the spread of certain diseases, but only 
a fractional percentage of the population of a c'ty 
is affected by them, principally rag-pickers and 
sorters and the. operators in such factories as ut!!- 
ize them without disinfection. Other classes of 
light rubbish are even less dangerous, providins 
they are not contaminated by being mixed wiih 
more objectionable wastes. 

Ashes, when unmixed with other refuse, “re 
among the cleanest of all city wastes, and in <°"- 
eral the most sanitary if kept from the winds. 
Unfortunately, most cities aljow all sorts of m re 
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decomposed organic matter to be mixed 
perwise clean ashes, but there is now a 
‘tendency to prohibit this practice. 

-e, as has been stated, is the most danger- 
» eity wastes, which, together with the ease 


moval by the water-carriage system, ac- 


for the fact that its collection has been 

. to a higher state of perfection and is far 

»iversal than that of other city wastes, al- 
‘ts final disposal is generally left to na- 
‘ttle more will be said regarding sewage, 
.rbage and associated wastes are our 
tople at present. 

{ ce cannot, like sewage, be carried away 
nouses by concealed underground piping 
-eatem. Tnstead, it accumulates in (unnecessarily) 

valad -ous boxes, barrels or cans, to be scattered 

atory dogs, cats and rats, until laboriously 
i by the city scavenger. This removal is 
-se beginning of the end of trouble, for, 
her deposited on land or water, within any 


‘ able distance of a city, nuisance is sure to 
estiow. On land, putrefaction, with resultant foul 


\aore. ensues, and on water the lighter portions. 
‘..tsalne much organic matter, floats ashore, and 
santa beaches which should be clean and popular 
rte for health and pleasure. 

Purtal in the earth disposes of garbage in a per- 
fectly sanitary manner; but an army of men and 
a whole country-side of land !s needed for the pur- 
pose where large cities are involved, and land is 
either too dear or the distance so great as to make 
the cost of transportation prohibitive. These vari- 
onus causes have each and all operated to compel 
some of the larger cities to attempt some im- 
proved means of garbage disposal, and the move- 
ment has been expedited by the belfef that Inci- 
dentally a profit could be made, or at least part of 
the expense regained, from the grease and fertil- 
izing material in the garbage. Most of the small- 
er cities, however, have attempted little or noth- 
ing In the way of systematic garbage disposal; 
and this, together with the unsatisfactory achleve- 
ments in many instances where such attempts 
have been made, more than justifies the assertion 
that this branch of city wastes disposal fs still on 
an unscientific basis in most cities. The case with 
sewage Is still worse, for of the 15 largest cities in 
the United States in 1890 (all with over 182,000 
population) Chicago and Baltimore are the only 
ones that have not now or have not previously 
had, works in operation for the treatment of their 
garbage. Chicago has tried repeatedly to let a 
contract for that purpose, and Baltimore, like New 
Orleans, is still without a sanitary sewerage sys- 
tem. None of these cities (save small portions 
of Greater New York) have yet attempted to pur- 
ify their sewage, although Boston, Chicago and 
Cleveland have provided or are providing for im- 
proved means of disposal by dilution. 

Going down the list of cities comparatively few 
are found that have abandoned relatively primi- 
tive means of disposing of their sewage and gar- 
bage, while where attempts have been made, by 
cities great or small, the results often tend to 
bear out the statement made at the start, that few 
cities have yet placed the disposal: of their wastes 
on a scientific basis. This is even more true when 
other classes of refuse are considered, as will be 
apparent on reflection. 

This ceplorable state of affairs is due more to 
neglect and indifference than lack of knowledge or 
ability to solve the problems of waste disposal. 
The questions at issue fall within the domain of 
engineering, chemistry, biology, finarce, and, al- 
though an ante-climax, the junk trade. 

Leaving sewage out of account, New York city 
has probably given more study, both in point of 
amount and intelligence, to the subject of waste 
disposal than any other municipality on this con- 
tinent, and, with a few possible exceptions, than 
any abroad. As the study has progressed, one 
principle after another has been established, and 
a few put in operation, until some notable achieve- 
ments have been made and other similar ones only 
await the necessary authority and money to be 
carried out. 

One of the first forward steps resulted from the 
report of Mayor Grant’s Advisory Committee, in 
1891, composed of Morris K. Jesup, Thatcher M. 
Adams, Prof. Chas. F. Chandler, D. H. King, Jr., 


and Gen. Francis V. Greene, M. Am. Soc. C. EB. 
This report was devoted to the collection rather 
than the disposal of wastes and was chiefly val- 
uable for pointing out the need for and possibil- 
ities of business rather than political methods to 
that end. It did lay down some fundamental prin- 
ciples regarding the various classes of wastes 
which deserve to be recorded here: (1) Street 
sweepings, at least in New York, contain too little 
fertilizing material to pay the cost of transport- 
ing them where they could be utllized for that pur- 
pose, and in fact not enough organic matter to 
prevent their use for filling in low ground, under 
proper conditions. (2) Coal ashes, when free from 
garbage, make even better filling material. (3) 
Garbage, when kept separate from ashes and 
street sweepings is valuable for fertilizing pur- 
poses or feeding swine (strong dissent must here 
be expressed to feeding garbage, in its usual ad- 
vanced stages of decomposition, to any animals). 
(4) The three forms of wastes, if mixed, lose their 
pecuniary value, unless for filling behind bulk- 
heads, piers, or on land remote from dwellings. 
Later, in 1892, the investigations of this sub- 
ject were continued with especial reference to 
final disposal, by Messrs. Theo. F. Myers, and 
Edw. P. Barker, of the Board of Estimate and Ap- 
portionment. They also took a firm stand in favor 
of the separation of ashes and garbage, and 
against any more dumping at sea: they thought 
cremation the coming system of disposal, evident- 
ly not taking the reduction system into considera- 
tion, but as it might be years before a system of 
cremation adapted to the needs of New York be- 
came available,they recommended that the wastes 
of the city be used to fill in around and increase 
the borders of Riker’s Island. This course they 
considered feasible because assured that garbage 
and ashes might be dumped under water without 
injury, and that with recent advances in disin- 
fectants and assured advances “this year” the 
health department was willing to assume respon- 
sibility for dumping above water. The adoption of 
this recommendation, about a year later, resulted 
in the Riker’s Island nuisance of the summer of 
1894, and in legislative action prohibiting the 
dumping of mixed refuse (that containing gar- 
bage) at Riker’s Island. This experiment served 
two very useful purposes: (1) It emphasized anew 
the necessity of separating ashes from garbage, if 
the former were to be used for filling: and (2) it 
resulted in the appointment of Mayor Gilroy’s Ad- 
visory Committee, which reported in November, 
1894. This committee was composed of Franklin 
Edson, Lieut.-Commander Daniel Delehanty, U. 
S. N., Chas. G. Wilson, President of the Board of 
Health, and Wm. S. Andrews, Commissioner of 
Street Cleaning. It declared “that light, floatable 
and offensive material, such as decayed vegetable 
and animal matter * * * * could not be depos- 
ited at sea at a less distance than 200 miles from 
the harbor without contaminating the Long Isl- 
and beaches.” In response to a request for 
schemes for final disposal 70 different plans were 
submitted. Of these 49 were considered practi- 
cable and were classified as follows: 18 proposed 
to burn all the wastes; 6, to burn garbage only; 2 
others had an automatic separation, with utiliza- 
tion of the valuable portion and burning the rest; 
7 suggested reduction; 4, self-dumping boats, 
evidently with disposal at sea; and finally there 
were 12 projects classed as miscellaneous. 
The 49 promoters of hopeful plans were invited 
to appear before the committee and. explain their 
ideas. The committee also visited twelve dis- 
posal plants in actual operation, both cremation 
and reduction. It was not wholly satisfied with 
cremation, but reported that the reduction pro- 
cesses were “thoroughly sanitary and although 
not free from offense can be, doubtless, made so.” 
The two main causes for complaint at the reduc- 
tion works were odors from the green garbage on 
its delivery at the works and “the foul effluent 
water from the condenser.” As a remedy it was 
suggested that the garbage be deodorized and the 
effluent water be given some chemical treatment. 
It is interesting to note that these causes of com- 
plaint have been also among the ones at Barren 
Is).ad; that besides using deodorants the vapors 
from the factory at Barren Island, are now 
passed through a scrubber, and that the effluent 


water is evaporated and the resultant “stick” 
utilized with the other fertilizing material. 

The chief objection to reduction, the committee 
said, was that fts adoption would necessitate the 
separation of ashes and garbage, but such a 
course it considered reasonable. Mayor Gilroy's 
Advisory Committee finally recommended the 
adoption of the reduction process for the garbage: 
and the filling in of Riker’s Island, with ashes and 
street sweepings, conveyed by self-propelled boats 
Tt held the idea that street sweepings had or might 
have a market value, for it suggested their sale 
whenever they proved to be worth more as fertil- 
izer than for filling. 

During the years 1895-6-7, the late Col. Geo. TB. 
Waring, Jr., was Street Cleaning Commissioner. 
He entered upon all the work of the department 
with a degree of energy and Intelligence that will 
never be forgotten in New York, and which has 
been the inspiration of many other cities. After 
putting the work of sweeping and carting on a 
business basis he turned his attention to final dis- 
posal. As early as March 26, 189, he had obtained 
26 informal bids for the reception and disposal of 
garbage. The average price named for burning 
was 90 cts., and for reduction, 55 cts. per ton, 
but “only about half of the 26 bidders were be- 
lieved by the Department to be suffictently ex- 
perienced and responsible to make offers from 
them acceptable to the city.” 

During the greater part of the year 1895, and on 
into 1896, Colonel Waring had a staff of able as- 
sistants studying the waste disposal problem in 
all its phases. Men were stationed at different 
reduction plants for days and weeks, where thev 
were afforded every facility for studying the sys- 
tems in use, as to methods, economy and sanitary 
results. The grease, fertilizer, waste, rag, paper 
and junk trades were studied fn detail and ex- 
periments In sorting and selling wastes were tried. 
Between about Dec. 1, 1895, and May 1, 1896, bids 
were received four times for the disposal of part 
or all of the wastes collected by the Department. 
Twice the bids were rejected because unsatisfac- 
tory to Colonel Waring, and once the particular 
bid accepted by him was not approved by the 
Board of Estimate and Apportionment. All these 
bids served to clear the air and to indicate that the 
garbage might best receive separate treatment. 
The final bids, April 27, 1896, were in response 
to three propositions, the material In each case 
to be delivered at the dumps, onto scows, by the 
city, the prices to be lump sums per annum. The 
plans and estimated yearly quantities were as fol- 
lows: (1) Ashes, street sweepings garbage and 
other refuse and rubbish, 2,750,000 cu. yds. per 
year; (2) garbage alone, 500 tons daily, or 156,500 
per year; (3) all wastes except garbage, 2,500,000 
cu. yds. per year. 

No bids were received under (3). For garbage 
alone the bids were: Merz Universal Extractor & 
Construction Co., $144,000; New York Sanitary 
Utilization Co., $89,990; Edw. Duffy, $50,000. The 
latter, or lowest bid, was rejected because the pro- 
cess, as then used at Pittsburg, was not consid- 
ered satisfactory, and the next to the lowest bid 
accepted. Both bids for all wastes except ashes 
were rejected because on reconsideration it was 
estimated that the material actually amounted to 
only 1,928,000 cu. yds. a year, and that it could 
be put In place at Riker’s Island for $136,888 per 
year, at the some time making 50 to 60 acres of 
land. A further reason for rejecting these bids 
was an informal offer of $245,000 a year from Mr. 
Herbert Tate “for the privilege of picking over the 
rubbish of the city, aside from garbage, ashes and 
street sweepings, so far as it is practicable to 
make the separation.” This offer was based on 
actual experiments by Mr. Tate, under Col. War- 
ing’s direction. Under the award made for gar- 
bage disposal, as just noted, and a subsequent 
award prior to consolidation, on the part of the 
city of Brooklyn, the garbage reduction.works at 
Barren Island were constructed. The award in 
New York made necessary the separation of gar- 
bage from other refuse, so far as practicable, and 
the separate system of house cans and cart col- 
lection has been maintained with fair success for 
several years past. In addition a third separa- 
tion was gradually introduced, and in 1898 and 
1899 garbage, ashes and other refuse have each 
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been stored at houses and carted away separate- 
ly, in Manhattan and the Bronx (old New York). 
Owing to complications which cannot be noted 
for lack of space, very little filling has been 
done at Riker’s Island, and only one small plant 
for sorting refuse for salable material and burn- 
ing the balance has yet been put in operation. This 
lack of sorting plants and furnaces has made it 
necessary to dump the rubbish carts on the same 
scows as receive the street sweepings. Both 
schemes, however, are still considered practicable, 
and it is hoped that they may be put in operation 
in the near future. The filling, of course, need not 
be at Riker's Island, if there is a greater demand 
for the material elsewhere; while, on the other 
hand, the and street sweepings may still 
continue to be sent to sea, if prices for doing this 
are more favorable than for filling in. The free- 
dom of choice between filling and dumping would 
be greatly increased if all the light refuse, such 
as paper, pasteboard and wooden boxes, barrels, 
old furniture, shavings and other matter were 
not again mixed at the dumps, after separate 
a practice which the street cleaning 
department supposed would be rendered unnec- 
long ago. 

Any course of action that means or makes easy 
the wholesale return to the old method of indis- 
criminate mixing of the wastes of the city 
should be given the most careful consideration 
before it is adopted; for notwithstanding what 
said in favor of the “one collection” sys- 
tem, it must be remembered that the present plan 
of separation has been evolved step by step by a 
suc 
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ession of committees, street cleaning commis- 
and other investigators, beginning with 
the Advisory Committee of 1891, and, therefore, 
should not be lightly cast aside. Separation must 
be practiced where the reduction system is em- 
ployed, and there is much to be said in its favor 
when garbage is cremated. In fact, now that 
separation is an accomplished fact, it would be the 
height of folly to depart from it even were crema- 
tion to be adopted, especially in view of the al- 
most certain long hauls, or tows to the furnaces 

Little space remains to consider the proposed 
abolition of the Barren Island reduction works by 
legislative action. A bill to that effect was passed 
by the last legislature, but very justly vetoed by 
Governor Roosevelt, because it was too summary, 
simply closing down the works which dispose of 
the garbage of three million people without a mo- 
ment’s opportunity to provide a substitute. An- 
other bill, only a little less summary, was intro- 
duced at Albany at the very opening of the pres- 
ent the legislature. After a careful 
study of all the steps leading up to the establish- 
ment of the reduction works at Barren Island, 
and after an examination of the works themselves, 
supplemented by inspections of both reduction and 
cremation works in many other cities, we have no 
hesitation in saying that no good and sufficient 
reason for shutting down the Barren Island gar- 
bage reduction works has yet come to our atten- 
tion. Certainly no substitute has been proposed 
which guarantees disposal of the garbage of 
Greater New York in any more sanitary manner, 
nor for anything like so low a price as now pre- 
vails. 

The New York contract expires Aug. 1, 1901, 
and the Brooklyn contract a few months later. 
In two years Greater New York should be in a 
far better position than five years earlier to make 
contracts for garbage disposal, for it can then 
profit by its own experience, and that of other 
cities as well, and both the present contractors 
and everyone else in the field will have learned 
some valuable lessons in the treatment of gar- 
bage, both sanitary and economic. 

So far as wehave learned,the complaints against 
Barren Island have been made by a mere handful 
of people, compared with the population served by 
the works. While this in itself is no justification 
of a nuisance, if one exists or has existed, yet it 
suggests the need of great caution lest a great in- 
justice be done to the many on account of pos- 
sibly ill-founded complaints of a few, or 
that might be easily remedied. The 
question, at the worst, is not one of life or death, 
like the pollution of a public water supply. More- 
over, the reduction works were especially de- 
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signed to prevent the littering of beaches and the 
general fouling of waters and shores with un- 
sightly and oftentimes offensive garbage from the 
old sea dumps. It would be small encourage- 
ment for a city to go to great pains to alleviate or 
prevent a nuisance if the results of years of effort 
to that end were liable to be summarily legislated 
out of existence. In short, a state legislature is 
not a proper body to pass upon alleged cases of 
nuisance. It may enact into law certain general 
prohibitions regarding the pollution of public 
water supplies or other nuisances, but if it once 
undertakes to pass upon specific cases, where is it 
to stop? State and local boards of health are es- 
tablished to look after individual nuisances, and 
if they fail, public attention should be directed 
against them or those who appoint them, instead 
of appealing to the legislative body, which can by 
no possibility perform administrative as well as 
legislative functions with success. 

The country at large is, or should be, deeply 
interested in the success of the Barren Island 
plant, for it is an important and successful part 
of one of the most notable attempts ever made to 
dispose of a great city’s wastes ina scientific man- 
ner, and such attempts have been all too few. The 
scheme is so important that it may, in conclusion, 
be restated: Instead of indiscriminate mixing of a 
city’s wastes without regard to their sanitary qual- 
ities or commercial value, they are to be separ- 
ated along those two lines and disposed of in the 
most innocuous and economical manner. Ashes 
and street sweepings may be used for filling or 
dumped at sea, according to local conditions, all 
floatable and readily decomposable matter being 
rigidly excluded. Garbage is to be made into 
grease and fertilizing material, or on the expira- 
tion of the present contracts, disposed of in any 
more economical and sanitary manner that may 
be presented. Paper, rags, and other light refuse, 
kept free from all decomposable material, are to 
be sorted over for salable products, and the res- 
idue is to be burned, the rejected matter forming 
its own fuel, furnishing all needed power for op- 
erating the plant and perhaps a surplus for sale. 
The plants for disposing of this latter class of ma- 
terial should be sufficiently numerous to reduce 
the cost of haulage. Thus far, the only parts of 
this scheme in full operation are garbage reduc- 
tion, the full measure of separation in old New 
York and the separation of garbage from ashes 
and other refuse in Brooklyn. It is to be feared 
that the summary closing down of the Barren Jsl- 
and works would throw all the garbage back onto 
the city for some time, leaving no alternative but 
dumping far out to sea at enormous expense and 
nullifying the advantages of separation, if not 
putting a stop to the practice before there has 
been an opportunity to fully test its advantages. 


LETTERS TO THE EDITOR. 


Country Houses of Portland Cement Concrete. 


Sir: In reply to the query of J. A. (Elk Rapids, Mich.) 
in your issue of Jan. 11, it may be stated that many 
houses of concrete (or ‘‘grout houses’’ as they are locally 
called) are to be found in the valley of the North Platte 
River in Nebraska and Wyoming. Many are made of con- 
crete made in the vicinity. I might name John Powers 
and Mr. Merchant, of Sunflower, Neb.; P. and F. Rauch, 
Pratt, Wyo., and Mr. Acheson, postmaster of Gray Rock, 
Wyo., as being able to furnish reliable figures which 
might prove of value to your correspondent. 

Yours very truly, 


Sterling, Colo., Jan. 22, 1900. F. T. Darrow. 


> 


The Plural of Datum.” 


Sir: In your issue of Jan. 25 you have incidentally 
ealled attention to the erroneous use of the word ‘“‘data”’ 
in the singular number. It seems to me, in view of the 
unfortunate prevalence of such use of this word, and of 
a few similar words, that your extensively read paper 
might with good effect point out these grammatical errors 
more conspiculously, so that those of your readers who 
unwittingly, and perhaps unconsciously, have fallen into 
a wrong habit, may have their attention called to the 
“slip.” 

Those who have studied Latin and Greek are not apt to 
make these errors, but engineers are no longer compelled 
to study the old classics, and, I think, fortunately, can 


now devote more time to the study of modern k: 
instead. No knowledge in this country can, how 
superior to that of the proper use of the English | 
of its words and expressions, but such knowledg: 
as well obtained directly as through the circuit: 
of first studying other languages. I would res: 
suggest that those of your readers who feel guilt 
“paste the following in their hat:” 
This datum is 
This stratum is ...... 
This memorandum is .. 
This effuvium is ...... 
This phenomenon Is .... 


These data are .... 
These strata are . 

These memoranda a 
These effluvia are . 
These phenomena ar 


Yours truly, Rudolph | 
100 William St., New York, Jan. 25, 1900. 


Broken Stone vs. Gravel Concrete. 


Sir: Your issue of Nov. 0, 1899, containing a co 
cation from me concerning the relative strength 
crete made of broken stone and of gravel, in 
asked for the results of experiments along this 
assumed that replies would appear in your colum: 
reply appeared in your issue of Dec. 14, 1889, and 
received two letters—one from the far east and 0; 
the west—giving brief accounts of experiments 
two k'nds of concrete. Neither writer wishes to bi 

One of these correspondents as a result of exp: 
“found a difference in tensile strength of from S80 : 


(ny 
between a rather soft stone with rough surfaces 
hard, flinty stone with smooth surfaces.” Th: 

tions by weight and the mode of manufacture w 
same in both cases. He also found that ‘“‘concre: 1 


with stone aggregate was stronger than that mad 
cement and sand.’’ This correspondent from his 
ments and also from practical observations conclud 
gravel concrete is inferior to broken-stone 


concer 
The other correspondent says he has ‘‘made 
several hundred experiments on the tensile stre: 


concrete’ and is ‘‘sure that under the same cond 
concrete gravel is stronger than that with broken 
He then goes on to explain that the broken stone had 4s 
of voids (the smaller fragments having been 
out), while the gravel had only 3307. This corresponde: 
by the term ‘‘under the same conditions” (see quotat 
above), evidently means ‘‘with the same proportions,” for 
screened broken stone with 48% of voids is certainly : 
“under the same conditions’ as gravel with only 33 > of 
voids. Properly translated, this correspondent's 
sion means that gravel with 33% of voids makes a 
stronger concrete than broken stone having 48% of voids 
which conclusion is probably correct; but this gives 
indication as to the relative strength of concrete made of 
unscreened broken stone in comparison to that made with 
gravel. Ira O. Bak 
Univers ty of Illinois, Campaign, Jan. 24, 1900 


s ened 


1 


-— 


The Manufacture of the Bonzano Rail Joint. 


Sir: Now that the modern steel rails and rai} joints ar 
under discussion, I would like to call attention to an im 
portant matter that was not referred to in your form: 
article on the Bonzano Rail Joint, Eng. News, Oct. 20 
1898. The angle splice bars are rolled, as you state, th: 
same as in ordinary practice, with the flange about 3 i: 
wider than usual. These bars, after cooling, aré 
length and punched. This, as in all other cases of punc! 
ing cold steel, injures the metal surrounding the punched 
hole by compressing and hardening it, and the metal may 
also be slightly bulged at the bolt holes (as is sometimes 
the case with other forms of splice-bars), giving loca! 
contact points with underside of head of rail. Thes 
troubles are well known, but they are entirely removed 
the Bonzano ‘joint by very simple operations in its manu 
facture, in following manner: 

The bars are heated to a low temperature and placed 
in the forming dies; pressure is applied and the flange is 
bent down to its finished shape; the metal in the body of 
the bar is forced tightly into the dies, which removes a! 


bulging, and the top bearing surface is brought to a 
straight line giving perfect bearing surface. This heat 
ing also removes the injurious effects of punching by 
annealing; the metal surrounding the punched holes is 


restored to about same condition as that in other parts 
of the bar. In fact, this method of annealing stee! 
punching has been advocated as a substitute for rx 
punched holes, and tests of steel so treated have given 
satisfactory results. 

These matters, small as they may appear, are o! vita! 
importance, and by following the method of manuf. ‘ure 
described much better splice bars are obtained than » ould 
be the case if the punching was the last operatio: 

In England much higher carbon steel 's used in 
bars than in this country, but their bars are pnnch°! hot 
and the metal surrounding the hole is not injured. Th 
same bars would not give satisfactory results if py: “hed 


cold and put in track without annealing. But wi) the 
Bonzano joint a high carbon steel can be used with s.iet 
if it should be found desirable, by following the »: ‘hod 
of manufacture described above. Wm. R. Wet 


413 Walnut St., Philadelphia, Pa., Jan. 26, 1900. 
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ree Oesiga of Columas for Sheds Exposed to Wind and =. it normal force on any section, may be neglected here, OF 
of Concrete Bases for Columns. so that there remains d la 1 p he p 
resent herewith a computation for concrete bases L qx EY; 3 6 
which you asked for in your issue of Oct. 19, JaA2EY’ 1 (Xh p hé 
cer sheds exposed to wind or not, such as were aL “B M aM eS . 
d Ly d Le d Ly aL 
your issue of Oct. 5, 1899. I must confess a A EY : ds () - - 4 —— + 
astonished to see in your esteemed paper a & BY ad X 
rrect computation for structures of this kind For the part A C, we have from (4) which equals 0, as was stated before We obtain by 
‘han 20 years since such structures have been px? summation of (10), (11) and (12), and after reduction, 
as arches with two hinges, or arches firmly aM al X x oe the simple formula for the horizontal thrust at A 
nce they were first used in the Paris Exhibi- f 
7S A structure of this kind will always de- dx dx E Y, % p h? | 1+ 
l 1 Y; 
3 - b. If all the dimensions are in inches, p and p, in Ib 
h obtained In pounds; d and are not known 
ig.2. first calculation we may assume that X is approximately 
; equal to 0.60 p h, which substituted in the equations ) 
Fig. ‘i. LA B ay (5), (6), gives us the moments in the stanchions and in the 
re principal from which we can obtain an approximate value 
. p \V of d and d,; with these values of d and d, we can substi 
1 | | | | | | | | | | ‘| | | tute in formula (13) to obtain a more accurate value of X 
‘ S D Cc and, afterwards, better values for the moments. and finally 
> the right dimensions for d and 4d, The stanchions be me 
l heavier because of the moments produced by wind-pres 
| h Pp sure, and the thrust X, but the excess of weight in the 
| h stanchions is more than annulled by the great sa of 
i= x weight in the principals. 
A x B On the Calculation of Column Bases The distributi« 
A 
| L_ ph? of forces in a foundation block is statically indeterminat 
A A 21 To obtain any practical value, we are obliged to make 
©. NEWS. certain assumptions We will assum 
Fig.5. Fig EN e lil assume 
: ° (1) That the pressure of the granite on the concrete 
4 DESIGNING OF COLUMNS FOR FREIGHT AND PASSENGER SHEDS EXPOSED TO THE WIND. and of the concrete on the earth is equally distributed. [1 
3 w and w, are the respective pressures per square inch 
4 te shown at a (Fig. 1), and not as shown at b (Fig. aud we can write, neglecting the weight of the concrete 
= 1). as Mr. Pemoff claims. The simple formula which I d ly 1 { hs p ht : 4 ww oO, (1) 
: deduce has never been is very simple to EY, te 3 (10) P =w,° A? (2) 
1 use and saves in all cases about 20% of material. 
The Designing of Columns for Freight and Passenger For the part C D, we obtain from (5) (2) That the concrete deflects like a beam symmetrically 
Sheds Exposed to Wind.—Structures like Fig. 2, exposed d M; d Lz ees 
r to wind or not, are always in good practice calculated as a the calculation of the.concrete block is th 
arches with two hinges. To simplify the calculation, we dx OF ted by an equally distributed 
of will consider this structure as a curved beam, of the p h? 4 ph? ) x acting upwards its whole length and by another 
a moment of inertia of the principal C D will be constant b al 
and equal a, and that the moment of inertia of the d x, which integrated gives —— 42 A b Cwrx 
é stanchions will be d;. We will call the wind-pressure E ax EY | (3) 
& per inch run of the stanchions p, and the load per inch y . 
th # run of the principal p. P 
5 The wind-pressure will first produce at A and B vertical 
i reactions V, whfch we obtain from the equation: 
h p h? 
: 2 21 
Hence, the vertical reactions at A and B will be: ] 
Pil p h? Pp; | p h? Granite 
A.= > B = + . (2) 
4 2 21 2 21 
3 
\ The horizontal reactions at A and B, we will call X and Concrete d 
; Y, and, evidently 
The moment about any point of the stanchion A C (see ah. aC running inch: 
Fig. 4) is Fig.1. 7 
The moment about any point of the principal C D is | =aw, 
1 1 p h? pix? a : m 
Pi — ——| x+ | 
2 21 j 
3 The moment about any point of the stanchion B B (Fig. 6) j : | 
of is ‘ ‘ 
al h 1 p h? ) t lo 
a ph 2 + [> 2 21 | Cc P q 
at i NY j 
is - n | 
Eno 
rts . 4 News. 
M; = X (h — x) — p h? + ph x. (6) Fia. 2 
ing For the calculation of the statically indeterminate value 3 Fio 5 
X, we have only to consider that the distance A B must 
Y remain constant, which condition is contained in the equa- CALCULATION OF COLUMN BASES. j 
tal 
aL 
ae + Pa The maximum moment is evidently at x = ——, and 
‘hat is, the differential coefficient of the deformation labor or P a . 
taken wit 
with regard to X a Le 1 Mmax = 8 (a C), (4) q 
Th ax "bY Xb? 1— % phil (11) a 6? gz 
hed “age presents the movement of A, which is here nill|, 2 {considering (1) and (2) ],and must equal $ — See Ss 
for the part D B ey 
M; dls 1 equals safe working stress per square inch: hence i 
«pression for the deformation labor of a curved = h— x, = —— a—cC 
given by ax aX EY, 6? =% P ——. (5) 
-B N?ds B M?ds “hf 1 
L= \, ry tg + a roe (8) \ [* (h — x)? — p h? (h—x) + p h (hx— x*)} a x, If we assume a deflection symmetrical about a diagonal 


of the square, we obtain by a similar calculation 
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which is a smaller value. 

It could be objected in regard to the above solution, 
that the deflection should be symmetrical about a vertical 
axis, going through the center of the square. To partially 
meet this we may assume, that half the load produces a 
deflection about m n, the other half about the axis p q, 
and from (5) we obtain the corresponding stress 

= 
2 

In the center O, we have two stresses, 8S, acting 90° 
apart: the resulting stress, which must be the safe work- 
ing stress, S fs equal to V5," + 8,2? — S, V2, that sub- 
stituted {n (6) gives 

P a~—cC 

8 


0.848. (7) 


v2 
We see that for the latter assumption that the thickness fs 
16% less than the value given In (5). 
Leopold Mensch. 
11 Clifton St.. Finsbury Square, London, E. C., 
Nov. 1, 1899. 


WHAT SHALL NEW YORK DO WITH ITS CANALS ?— 
RFPORT OF THE GOVERNOR’S ADVISORY COM- 
MITTEE. 


The commission appointed by Governor Roose- 
velt in March last to investigate and decide upon 
the wisest policy for the State of New York to 
pursue toward its canals has completed its work. 
and, on Jan. 15. presented to the Governor Its for- 
mal report. This ts contained in an octavo volume 
of 231 pages. of which 43 pages are devoted to the 
report proper, and the remainder to a number of 
annendices in which some of the data made use 
of by the committee in reaching its conclusions 
are set forth at leneth. In a senarate volume, the 
correspondence and opinions of various engineers 
and other experts upon the proper policy for New 
York to pursue with reference to its canals are 
given In full. The two volumes constitute a most 
valuable contribution to eneineerine Hterature 
and should be obtained and preserved by all en- 
gineers Interested in modern methods of economic 
transportation. 

We print below the report of the Commission, 
condensing it only so much as Iimitations of space 
make necessary. Comment upon its recommen- 
dations we reserve to a future issue: 


Honorable Theodore Roosevelt, Governor of New York: 

Sir: The undersigned have carefully considered 
broad avest'on of the proper polley which the State of 
New York should pursue In canal matters,”’ as requested 
In your letter to vs of March Sth, 1899,* and have zeached 
the following conclusions: 

First: That the canals connecting the Hudson River 
with Lakes Erle. Onterio and Chamonlain should not be 
abandoned. but should be maintained and enlarged: and 
that the Black River and the Cavuga and Seneca canals 
should be maintained as navigable feeders. but that they 
should not be enlarged at the present time. 

Second: That the profect of a shin canal to enable 
vessels to pass from the unner lakes to New York city (or 
bevond) without breaking bulk fs a proper subject for con- 
sideration by the Federal Government, but not by the 
State of New York. 

Third: That the project of 1895 for the enlargement of 
the Oswego and Champlain canals should be completed at 
a cost of $2,642,120. 

That there are two projects for the enlargement of the 
Erie Canal which should be considered by the State of 
New York. 

The first is to complete the project undertaken in 1895, 
with certain modifications, to wit: The deepening of the 
prism to 9 ft., throughout, and the lengthening of the 
locks on one tler so as to pass two boats, each 125 ft. In 
length, 17% ft. In width and 8 ft. in draft, with a cargo 
capacity of about 450 tons each, and the lengthening of 
the locks on the other tier so as to pass a single boat of 
the same size; the use of pneumatic locks, or other me- 
chanical lifts, at Cohoes and Lockport, and new locks at 
Newark and Little Falls, by which 21 locks will be elim- 
inated; the construction of a new canal from near Clyde 
to near New London—about 81 miles in length—giving a 
wide waterway throughout the Seneca and Oneida Rivers 
and Oneida Lake, and avoiding the Montezuma marshes; 
the abolition of the two aqueducts across the Mohawk 
River, and the substitution of the river for the canal 
from Cohoes to Rexford Flats near Schenectady, and pos- 
sibly as far as Little Falls; the construction of a new 
canal from the foot of the falls of the Mohawk, near Co- 
hoes, to the Hudson River near the West Troy side cut. 
The estimated cost of this project is $21,161,645. 


*Eng. News, March 16, 1899, p. 168. 


The second project is to construct a canal along the 
same route as above named, but of sufficient size to carry 
boats 150 ft. in length, 25 ft. In width, and 10 ft. draft, 
with a cargo capacity of approximately 1,000 tons each. 
The priem of euch canal to be not less than 12 ft. deep 
throughout, with not less than 11 ft. of water in the locks 
and over all structures, and the locks to be about 310 ft. 
long and 28 ft. wide. so as to pass two boats at one lock- 
age. Such a canal will be capable of carrying a tonnage 
equal to the canacity of the St. Lawrence canals. The es- 
timated cost of this profect Is $58,894 GAR. 

In our judgment, arrived at after long consideration, 
and with some reluctance, the State should undertake the 
larger profect on the ground that the smaller one is at 
best a temporarv makeshift, and that the larger project 
will permanently secure the commercial supremacy of 
New York. and that this can be assured by no other 
means. 

‘We believe our estimates of cost to be adequate for sub- 
mitting this proposition to the voters at the election ‘n 
November next. and In the meantime we advise that the 
Legislature make an appropriation of £29 00 to be imme- 
diately available for survevs, so that the detailed survevs. 
which are indisnensable to the proner making of contracts, 
covld be completed during the nresent vear. If the nrono- 
sition {s approved by the people In 1900, the work can be 
completed. if nronerly managed, so as to be available for 
the season of 195. 

Fourth: That the money to pay for these !mnrovemente 
should be ratsed bv the Issve of 18-vear bonda tn the 
manner prescribed bv the State Const'tution, and that the 
interest and nrincinal of these bonds shonl4 he nald out of 
taxes snecifically levied, for benefits received in the coun- 
ties bordering in whole or in part on the canals. the Hnd- 
son River and Lake Champlain: such taxes to be levied 
in proportion to the assessed valvation of the real and 
personal estate In auch counties. These taxes will amount 
to about 10 cts. ner $100 of assessed valuation annually 
during the period of 18 vears. 

Fifth: That the efficiency of the canals depends upon 
their management avite as much as unon their vhvsical 
size, and that no money should be spent for further en- 
largement unless accompanied by measures which will 
accomnlish the following results: 

(a) The removal of all restrictions as to the amount of 
capital of companies engaged in transportation on the 
canals. and the encouragement of large transportation 
lines for handling canal business. in place of hampering 
them, as has hitherto been the case. 

(>) The use of mechanical means of traction, either 
steam or electricity. In place of draft animals: and the 
use of mechanical power in place of hand power for oper- 
ating the gates and valves and moving boats tn locks. 

(c) The organization of the force engaged on the public 
works of the State on a more permanent basis, so as to 
afford an attractive career to graduates of scientific inst!- 
tutions, with the assurance that their entry Into the ser- 
vice, their tenure of office. and their promotion will de- 
pend solely on their fitness, as determined by proper and 
practical tests. 

(4) A revision of the laws in regard to the letting of 
public contracts by the State, so as to make imnossible 
a repetition of the unfortunate results of the $9,000,000 
appropriation. 

The reasons which have led us to these conclusions will 
be stated at length. 


Shall the Canals be Absndoned ? 


The inestimable benefits which have been derived from 
the Erie Canal in the past are not disputed by any one. 
To it, more than to any other cause, is due the phenom- 
enal growth and commercial supremacy of the city and 
State of New York. It opened up the great West to set- 
tlement, and in turn attracted the products of the West to 
the low-grade line through the Appalachian chain, which 
exists only in the State of New York. The tolls on this 
water-way have more than repaid the cost of construction, 
maintenance and operation; in addition it has paid over 
$360,000,000 of freight money within the limits of the 
State, and the disbursement of this money along the line 
of the canal has built up the great interior cities from 
Buffalo to Albany, forming a continuous line of commer- 
cial centres, which has no counterpart in any other State. 
The growth of these cities in turn led to the construction 
of railroads paralleling the canal, and these by consoli- 
dation and scientific management have gradually reduced 
the cost of transportation during the last thirty years 
from an average of 2 cts. per ton mile to about 6 mills 
per ton mile. 


Railway Competition of the Future. 


No one disputes these evident facts; but the question 
which now confronts us is whether the railroads, with 
their large capital and scientific management, their dura- 
ble roadbeds, powerful locomotives, larger cars, greater 
train loads, greater speed and more certainty of delivery, 
will be able now or in the early future to reduce the cost 
of transportation below what is possible on the canals. If 
they can do this, then it is obviously unwise and improper 
to expend any more public morey upon a method of trans- 
portation which, however important in the past, would 
no longer be able to compete with other and improved 


methods. The determination of this question sec 
to Ne at the very foundation of the canal problem A 
have therefore given {t the utmost attention. 

The claim for the raflroads has been put fr 
great length, and with ability, by the Engineer! 
whose editorial articles on the subject are p; 
length in the volume of ‘“*Minutes and Correen 
In brief, they are to the effect that while th. 
railroad charges in recent years on the ralflroaa 
York State have been about 6 mills per ton m 
lower rate has prevailed on grain, lumber and < 
ticles, which have hitherto formed the bulk of + 
transported over the canal. The grain rates fixe? 
1899, from Buffalo to New York were as fo}! 
bushel: 


The rate of 3% cts. per bushel on wheat fs ah 147 
per ton, or 2% mills per ton mile. It is further » 
these articles that the Chesaneake & Ohio R. R. 
ing coal at a profit on a rate of 2% mills per + 
and that on the completion of locomotives now ur 
struction by the New York Central and other - 
designed to haul trains with from 2.900 to 2.400 
paying freight. the rate on such articles as gro’ 
ore, etc., by rail will be reduced to about 1 m!! 
mifle. In other words, the argument tn favor 
ways is that private enterprise and private ca-'-' 
at an early date produce on the raflroads as low 
rate as can be produced on the canal by the exr-> ity 
of large sums of public money. 

If this argument were correct. it 1s needless to civ tha: 
no further money should be snent on the enlarcemen: at 
the canals, but that they should remain in thelr neocons 
condition until plans could be carefully matured for sho 
disposal of them. In our judgment. the argumer: ts nos 
correct. It would carry more weight ff it were 
or approved by practical railway managers: and we thers. 
fore sent the articles to the presidents of the New York 
Central R. R., of the Tilinols Central R. R.. and of the 
Pittsburg, Bessemer & Lake Erie R. R.. the last of whieh 
was specially built under the most favorable c!reym 
stances for the express purpose of carrving ores ap? low- 
grade freight at a minimum cost from Conneant on the 
lakes to Pittsburg. The reply of Mr. Fish fs exnlic!t thas 
there is no probability of a rate of 1 mill ner ton mile by 
rafl in the near future. The reply of Mr. Callaway. while 
not so positive, leaves no doubt In the mind of the reader 
that the New York Central R. R. has no exnertatton of 
quoting any such rate. The reply of Mr. Reed states that 
during the past summer nearlv a million tons of ore were 
hauled from Conneaut to Pittsburg at an actinal eoct toe 
transnortation alone of 114 mills per ton mile: the freight 
rate being 3.65 mills ner ton mile. It fs evident. therefore 
that the views expressed In the Engineering Nowe ore not 
sustained by practical railway managers, resnons'hle tn 
their stockholders for the profitable management of thelr 
roads. 


Raflway Rates at Their Lowest Point. 

The keeping of rallwav accounts is an intricate sclence: 
the svstem fs not entirely uniform among different roads 
and {t Is very difficult for any one to he able to state 
whether the carrving of grain at a rate eanivalent to 
or 214 mills per ton mile fs done at a Inss or a profit. Tt 
{s more than prohable that {ft has been done at a loes. the 
cornorate wealth of the railroads enabling them to carry 
this loss. provided they were making a nrofit on other 
classes of goods. and they considered It desirable to holt 
the business until on the return of more nrosperons times 
thev wonld be able to seenre a profitable rate. Tt fs to he 
noticed that these extremely low rates have nrevatted 
during the hard times from 189% to 1898 during whieh 
many manufactvrers thoneht hetter to keen thelr fac- 
tories In operation at a loss rather than to elnse them 
entirely. With the return of prosnerity during the two 
years just ending the vrice of manufactured goods has !n- 
creased from 30 to 60% (and more in same ences). and 
the raflroads are already claiming that thev have not 
shared in this prosperity. and that the time has come ‘or 
an advance in raflroad rates. Already the rate on grain 
across the State of New York has advanced from %%4 to 4 
cents. per bushel. The price of rails, cars, loromotives 
and labor during the year 1900 will be very mich In et 
cess of what the railroads have been paving during the 
last few years, and this must Inevitably he reflected In 4 
considerable advance in freight rates. We believe. there- 
fore, that the reduction in raflroad rates, which has been 
almost constant for the last 30 years. has received « check 
and that an increase may be looked for until the present 
prosperity shall be succeeded by depression, when !t 's 
probable that they will again decline; but it is very doubt 
ful if they will go any lower, if as low, as the rates Te 
cently prevailing. 

Relative Cost of Rail and Water Transportation. 

In our judgment, water transportation is inderently 
cheaper than rail transportation. It varies slightly wit 
the size of the vessel and the restriction of the waterway. 
On the ocean, where the waterway is entirely unrestricted 
and the size of the vessel “« the maximum, it »veras® 
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+ « mill per ton mile;* on the lakes, where the 
not so large, and occasional restrictions are en- 
a the waterway, it is about six-tenths of a mill 
§ + on the canals of New York where the boats 
the waterway greatly restricted, and obso- 
ire employed for handling the business, it is 
s per ton mile. By the enlargement of the 
= we recommend, and the introduction of im- 
S is of management, we believe that the canal 
.s --duced to two-thirds of one mill per ton mile, 
' » as low as the lake rates. All of these rates 
- the past and will vary in the future to cor- 
prosperity or depression in general business. 
every reason to believe that they will main- 
onding ratio, the ocean, lake, and canal rates 
vne-third to one-fourth of those by rail. The 
-hich may be made hereafter in the railroad 
met by similar reductions in all three classes 
» pates, provided the same methods of skilled 
are apptied to all. 
the canals have been largely limited in the 
lower grades of freight, and this is equally 
transportation on the lakes. The canal has 
, competition with the classes of freight which 
ween 2 and 8 mills per ton mile, and which 
s will carry at a loss rather than lose the 
b inn whereas, the railroads carry other classes of 
ee. come of Which brings a8 high as 15 to 20 mills per 
and the average freight, including the low 
i as we have seen, being about 6 milis. There is 


o rea why the canals, if enlarged and properly man- 
not compete for the higher grades of freight, 
which, at prices far below those charged by the railroad, 
would bring very profitable returns on the lakes and 
cabai. 
Development of Local Traffic on the Canals. 

The local tonnage on the canais has for many years ex- 
ceded the through tonnage, just as it does on the rail- 


roads, although not to the same extent, and an enterpris- 
ing wausportation line, skilfully managed, could give an 
eno:mous development to this local traffic at profitable 
prices, and thus be in position, just as the railroads are, 
w cary through freight of low grade at cost or less in 
case of necessity. With the canal enlarged so as to carry 
boats of 1,v00 tons each, and these boats assembled in 
fieets of four or six, with a total capacity of 4,uuu or 6,000 
tons, each feet having detached mechanical motive power 
—iwe system of being analogous to tat ota 
COmpused OL Cars aud a detacoed iocomotive—it will 
be possible to send a boatload of freight of the highest 
or wwe lowest class throug trom any point on the lakes 
lo auy polut on tue AUlantic coast trom Boston to Phila- 
deipuia, LApenence will prove whetuer it is more 
economical to send Lreight of dierent classes either all 
the Way Without breaking bulk, or to use the lake steam- 
eis Bullalo aud there tramsier to the Canal boat, waich, 
of tue size We Dave Menuoued, can be salely taken to 
auy polul on the route vetween and New York, 
or Ob tue Coast Within the limits above named. 

Lue system of using Darges With detacoed motive power 
iu Wwe Coasi-wise lrame between New Xork and New 
laud Las been in Operauon for many years, and bas 
ieackeu eDusmous pioporuons. It has bD.therto been con- 
hued lo 1oW-grade aruicies, Such a8 Coal and Woereas 
ihe high-grade package goods have gone by steamooat. 
18 pussioe Luis division may coulinue to be eco- 
4ud LOal eVeut @ Lraus-sulpment at New York 
Lue aud Caual Dual weuld be neces- 
saly. bul We Lleel tuac id the Watler-Way across 
Slate of NeW 18 enlaiged so as Lo allord facilities 
lor Of 1,UUU Lous, aud 18 50 Mauaged as to produce 
saieiy aud cerlaluly Of Gelivery by respousiie trauspor- 
(auou lives, aud al a race lar DeloW prevailing 
Lue Pauioads, @ Very large GeVelup 
SUCK roule iL ali Classes Of aud at enormous beet 
OL NeW aud parucularly to the two 
great ciues al its eastern and western ends. 


Development of Water Transportation in Europe. 


lu considering this question of tne relative advantages 
and cost cl rail and water tramsportatuion, we have given 
muck study to what is being dome on the Continent of 
Europe, aud one of our Gommittee, Mr. F. S. Witherbee, 
4as Visiicd Europe for the purpose of gaining iniorma- 
Gon ob point. dis report is transmitted herewith, 
aud a large number of documents, plans and photographs 
Wich he brought back have been deposited in the oltice 
ol the State Kugineer. is found that on the contineut 
of Europe so far trom the canals being decadent during 
tue lass JU years, tuey bave been constantly enlarged 
aud improved, enormous sums having been spent for this 
bUlpose, aud the result has been an extraordinary in- 
crease i (is Class of transportation. It is well known 
‘al Loe railroad rates in Kurope are much higher than 
iu Ameria. There are several reasons for this. In Eu- 
- 18 none of the long-haul traffic, which is so 


s\ated by Mr. E. L. Corthell (Minutes and Corre- 

©, Page 8Y), that wheat has been carried from 
to Kngland for 3-10 mill per ton mile, and coal 

urn trip for 1-5 mill. 

lakes return cargoes of coal are carried from 

re to Lake Superior ports, about 1,000 miles, for 

‘s, or 4% mill per ton-mile, 


much less expensive to carry, and accounts for so large 
a@ part of the lower ton mile rate in America. The man- 
agement of the railroads is also less efficient. On the 
other hand, the management of the canals has been more 
efficient than with us. The result has been a far greater 
development in water traffic than in rail traffic during 
recent years in France, Belgium, Germany and Russia. 

In France, since the war with Prussia, over 400 miles of 
new canals, and nearly 500 miles of new river navigation 
have been constructed, making nearly 7,000 miles of in- 
ternal water-ways; the water traffic has increased from 
1872 to 1897 by 140°, whereas the rail traffic has in- 
creased by but 75%. The little State of Belgium has ex- 
pended since 1860 not less than $50,000,000 for enlarging 
its canals, and the water traffic increased from 1888 to 
1896 by nearly 40%, and it is significant that the increase 
in the transportation of miscellaneous package commo- 
dities during the same period was 54%. 

In Germany, the same process of betterment and ex- 
tension of canals and water routes is continued. During 
the past year the new canal from Dortmund to Emden 
has been completed, and opened for traffic; this canal 
being especially noteworthy for the famous pneumatic lock 
at Henrichenburg, where vessels are lifted 45 ft. from one 
canal level to another at one operation. The modern 
type of canal boat in use on this canal is a barge of 1,000 
tons carrying capacity, built of steel, about 230 ft. long, 
30 ft. wide, and 7% ft. draft, and costing only $5,000 
each. The propulsion is entireiy mechanical—either by 
steam or electricity. It is well known that the German 
government is planning a trunk route between the rivers 
Rhine and Elbe, and is strongly in favor of a large ex- 
tension of its canal system; and that its plans would now 
be in process of being carried out but for the opposition 
of the agricultural interest, which fears the effects upon 
its own property of the reduction in rates which wouid 
certainly follow the execution of these plans. 

In Russia, even greater efforts have been devoted to the 
development of the water routes on canals and rivers, 
the sum of $30,000,000 having been expended from 1s91 
to 1896 for this purpose, and in the same period the in- 
ternal water traffic has increased by 70%. This traffic on 
Russian internal waters accommodates 1,500 steamers, 
and 60,000 canal boats, with crews numbering 30U,000 
men. Vessels 200 ft. long can traverse the whole Jength 
of the country from the Caspian Sea to St. Petersburg or 
Archangel (2,500 miles). 

We do not think that these facts can be overlooked in 
the consideration of this problem. They show that in 
countries where the keenest competition exists not only 
within each country, but between each and its neighbor, 
effort is being made to gain an advantage, or, at least, 
keep on an equality, in the competition, by reducing the 
rates of transportation, and that to accomplish this large 
sums of public money are being spent to enlarge and im- 
prove the water routes; thus coutirming the general propo- 
sition that under equal conditions of management the 
water route, even in a restricted way like a canal, is 
cheaper than the rail route. 


Influence of Water Transportation on New York's 
Commerce. 


New York has certain topographical advantages which 
it would be folly not to utilize. Through the valieys of 
the Hudson and the Mohawk and the comparatively low 
and level lands west of Oneida Lake, it is possibie to con- 
struct a water route connecting the Great Lakes and the 
Auantic coast, apn@ no such water route can be con- 
structed through any other State. Ilt has no rival except 
in the St. Lawrence route. This State will ivevitably 
have to compete with the routes by rail, and possibly by 
water, from the grain fields of the West to ports on the 
Gulf of Mexico. But in the transportauon from the lakes 
to the Atiantic it has a great advantage, provided it is 
porperly utilized. If the water route is abandoned, then 
New York must take its chances in the railroad competi- 
tion with Portland, Boston, Philadelphia, Baltimore, New- 
port News and Savannah. In this competition it is hardly 
on an equality even, but is subject to many disadvan- 
tages; the distance to the Southern ports is less than to 
New York; the other cities have harbors, which, while not 
so capacious and deep as that of New York, are suill 
sufficient for the purpose, and the price of real estate 
and dockage at these several cities is very much less than 
in New York. If the city and State of New York are to 
take their chances in open railroad competition, then we 
must inevitably look to see the relative proportion of ex- 
ports through New York constantly decreasing, as it has 
been for the last ten years. While New York may pos- 
sibly hold its own in the actual volume of buaiuess, yet 
the increase will go to other cities, which, as railroad 
termini, offer greater advantages for through Susiness; 
and the relative volume of the business coming to New 
York will steadily decrease. On the other hand, if the 
State of New York enlarges its water-way to the utmost 
limit, then it can be sure that it will offer the lowest 
transportation rate, and will secure an increasing share 
of the business, notwithstanding the disadvantages it 
labors under in the matter of cost of terminals and hand- 
ling. 


Completion of the St. Lawrence Route. 
The State of New York must be prepared to face from 


this time on a serious competition in the export trade 
over the St. Lawrence route. The Soulanges Canal, which 
was the last link in the improvements around the rapids 
of the St. Lawrence River, has been completed during the 
year 1899 and nominally opened for business. It will be 
actually opened for business with the spring of 1000. 
This chain of improvements gives a waterway from Lake 
Erie through the Welland Canal, Lake Ontario, the St. 
Lawrence River and its canals capable of carrying boats 
or barges of about 2,200 tons capacity; the size of the 
locks is 270 x 45 x 14 ft., admitting vessels 255 ft. long, 
and 12 to 14 ft. draft, depending on the stage of Lake 
Erie. The expenditures for construction and enlargement 
of this route during the last fifty years have been over 
$56,000, 00, a sum which bears the same ratio to the 
wealth of Canada as $100,000,000 would bear to the wealth 
of the State of New York. The distance from Lake Erie 
to Liverpool by the St. Lawrence route is about 450 miles 
shorter than by any route across the State of New York.t 
It is certain that the Canadian government will do every- 
thing in its power to realize every possible advantage 
from this enormous expenditure. Already propositions 
have been submitted by a group of Chicago and Buffalo 
capitalists to the Harbor Commissioners of Montreal and 
accepted by the latter, the result of which will be to divert 
about 35,000,000 bushels of grain from the New York 
route. These propositions involve the immediate con- 
Struction of at least 15 barges of the maximum size 
wh:ch can be used on the canal, and costing $100,00u each, 
in addition to elevators, warehouses and other structures 
in the harbor of Montreal, costing more than $4,000,000. 
These propositions contain no exclusive privileges, and it 
is Open to another group of capitalists to make similar 
arrangements for the diversion of other large amounts of 
the grain which now passes through New York. 

It is evident that the water route via the St. Lawrence 
on the one hand, and the short rail lines to Gulf ports on 
the other, will inevitably prove serious competitors in the 
future to the export trade of New York. If it desires to 
retain its export grain trade, it must improve its own 
water route to the utmost limit of which it is capable; it 
cannot retain this trade by taking its chances in the rail- 
road competition of half a dozen routes from the lakes 
to the Atlantic. 


Influence of the Canal Upon Iron Manufacture. 
lt is not alone, however, the export grain trade which 
requires the enlargement of the rie Canal. The chief 
argument for its construction SO years ago was to have 
a cheap transportation route for grain and lumber, and 
this has continued to be its most important function down 
to the present time. But the changes which are now tak- 
ing piace in the iron trade give reason to believe that if 
an adequate waterway can be secured between Lake Erie 
and the Hudson River the center of the iron industry can 
be brought within the State of New York. This has 
hitherto been within the State of Pennsylvania on ac- 
count of its own resources in ores, coal and limestone. 
But the discovery with.n a comparatively recent period of 
almost inexhaustible beds of iron ore in the upper lake 
region, combined with cheap water transportation on the 
lakes, has led to the abandonment of its own ore aud 
the substitution of those from the lakes. These ores can 
be laid down at any point on a water route between Lutf- 
falo and New York at less cost than they can be iaid down 
in Pittsburg; there is also a great abundance of suitable 
limestunpe within the State of New York and adjacent to 
the water route; and the improvements which we recom- 
mend will make avaiiable the Lake Champiain iron ores 
as weil as those of Cuva tor a very ecouomical mixture.} 
The only advantage which Pittsburg would have over 
Butlalo or New York in the manufacture of iron and steel 
is in its greater proximity to the coking coais. It is be- 
lieved that this advantage can be overcome by the saving 
in the cost of ore and limestone and the great saving in 
cost of transportation of the finished product. Between 
Pittsburg and tide water the finished product must be 
transported a d.stance of JOU miles over a range of moun- 
tains, whereas from either Buflalo or New York, or any 
intermediate point om the water route, the enormous 
market for steel and iron in New York and New Engiand, 
as well as abroad, can be supplied at greatly reduced 
charges for transportation. We believe that a suitable 
enlargement of the Erie Canal at the present time is 
justified by the prospect of its use in connection with 
manufacture of steel and iron and shipbuilding, fully as 
much as its original construction was justified by the 
prospect of transporting breadstuffs. Indeed it is not too 
much to expect that with a canal which can carry man- 
ufactured steel from Conneaut to New York for 50 cts. a 
*Annual Report, Department of Railways and Canals of 
Canada, 1s¥s, I, p. 43. 
{Port Colbourn to 875 miles 
Montreal to “* 


Port Colbourn to New 
New York to 3,540 


Proceedings of Deep Waterways Association, 1895, p. 168. 
tA mammoth steel and iron plant, involving an outlay 
of more than $20,000,000, is now in process of construc- 
tion at Buffalo, and plans are projected for another large 
plant at Tonawanda. 
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n, and d stribute this from New York to points on the 


New England coast without breaking bulk, the vast steel 
and allied industries centering at Pittsburg, which sup- 
port a population greater than that of Chicago, will seek 
an outlet for their products by rail to Conneaut and thence 
by the Erie Canal, rather than across the Alleghenies to 
Philadelphia. 

Within the last ten years the United States have wrested 
from Great Britain the supremacy in the iron trade, and 
during that period the imports of iron and steel have 
diminished from $51,000,000 to $11,800,000 in value,* and 
the exports have increased from $21,000,000 to $93,700, - 
OOO in value.j There is every reason to believe that the 
iron and steel trade, and the manufactures depending on 
it, in the United States will continue to increase during 
the next twenty years in enormous amounts, and it is of 
the utmost importance that the State of New York shall 
promptly take steps to bring this industry within its bor- 
ders, and to provide a cheap transportation route for the 
finished product both for export and for consumption on 
the Atlantic coast. Such a route can be provided by the 
Erie Canal, enlarged as we recommend. 


Relation of the Canal to Manufacturing Develop- 
ment. 

The possibilities of manufacturing development along 
the banks of the Niagara River between the Falls and 
Buffalo should not be overlooked in considering the trans- 
portation problem. Factories are already established in 
the vicinity of Niagara Falls utilizing the cheap power 
obtained from the Falls to an extent of about 75,000 HP., 
and these will be doubled within a very few years. The 
problem of transmission of power has been so far solved 
as to permit the Iighting of Buffalo and the operation of 
its street car system at a distance of 22 miles from the 
power house. It is probable that in less than ten years 
the transmission of power, at least as far as Rochester, 
will be commercially practicable. These advantages, if 
properly utilized, will make Western New York the center 
of such a manufacturing district as the world has never 
seen. The lakes give cheap transportation to the West, 
and it only needs a suitable water route to the Hudson 
in order to give cheap transportation eastward, which will 
enable these manufactured products to compete in every 
market in the world 

The Canal as a Regulator of Rail Rates. 

The late Mi Albert Fink, than whom there was no 
higher authority on the transportation question, made a 
statement before the Windom Committee some 20 years 
ago that the Erie Canal regulated the rates not only on 
the railroads of New York State, but on every trunk line 
connecting the lakes with the Atlantic. This statement 
has never been successfully disputed, and it will continue 
to be true if the canals continue to keep pace with the 
railroads in enlargement and in management. If the 
canals are left stagnant, both in size and management, 
as they have been for a whole generation, while the rail- 
roads are improving year by year, then the time will 
come, and at a very early day, when this statement will 
cease to be true To leave the canals in their present 
condition is virtually to abandon them. The Constitu- 
tion of New York distinctly forbids this. For more than 
so years public money has been spent on the waterways 
connecting fhe Hudson with the lakes, and during 50 
years these waterways were enlarged and improved to 
keep pace with the increase in the traffic, and to decrease 
the rates. The State has made this expenditure for the 
purpose of utilizing its natural advantages and keep-ng 
within its own limits the route which should produce the 
minimum freight rate. We believe that the policy which 
has prevailed in the past, and which has been the chief 
factor in the commercial prosperity of this State, should 
be continued in the future. If these views are wrong, 
then it is in order to stop spending money on the canal 
and to propose an amendment to the Constitution which 
will permit of their abandonment and disposal by sale or 
otherwise. In our judgment, such an amendment to the 
Constitution would not receive even a respectable minority 
of votes 
Turning Over the Canals to the Federal Govern- 

ment, 


In the southern portion of the State there is a sentiment 
in favor of turning the management of the canals over to 
the Federal Government, but this idea is entertained by 
such a relatively small portion of the people of the State 
of New York, and its adoption seems to us in every re- 
t so unwise, that we do not deem it necessary to 
discuss the matter at length. The proposition was 
brought before the Chamber of Commerce in New York 
during the year 1898, and a committee reported in favor 
of it: but on a thorough discussion in the Chamber the 
arguments in opposition to such a course, and especially 
those brought forward by Mr. A. 8S. Hewitt, were so 
strong that the Chamber unanimously adopted a resolu- 
tion disapproving of any such course. These arguments, 
published in the Report of the Chamber of Commerce for 
1898S, seem to us unanswerable, 

What has been said in the foregoing refers especially 


spec 


*Statistical Abstracts of U. S., 1898, page 252. 
‘Ibid, page 175: Monthly Summary of Commerce and 
“inance, Sept., 1899, pp. 675, 820. 


to the Erie Canal, but it applies equally to the Oswego 
Canal, which gives access to Lake Ontario, and to the 
Champlain Canal, which connects the Hudson River with 
Lake Champlain. We recommend that the project of 
ISDS be completed, which would provide for boats of 320 
tons on the Oswego and 240 tons on the Champlain Canal. 

In reference to the minor canals, namely, the Black 
River, and the Cayuga and Senéca, they were originally 
intended to be branches or commercial feeders, and in 
this light we think that they will no longer prove to have 
much value; but they are of great value as water feeders, 
and must be maintained for this purpose; and the addi- 
tional expense of maintain'ng them in a state suitable 
for navigation is so slight that we think they should be 
maintained in that condition. We see no necessity, how- 
ever, for their enlargement. 


Il. 
The Ship Canal Project. 


The enormous interest of the great West in the raising 
of food products, of which one-fifth is exported for for- 
eign consumption, naturally leads the people of that sec- 
tion to seek the cheapest possible freight line for convey- 
ing such products to their final destination. They believe 
that an all-water route from the upper lakes to Europe 
will be of great benefit to them in enabling them to com- 
pete on more favorable terms with the grain producers 
of India, Russia and the Argentine Republic. For many 
years this sentiment has been growing, and it has re- 
sulted in Deep Waterway conventions, at which much in- 
teresting statistical information has been brought forward, 
and much accomplished in the way of interchange of ideas. 
The sentiment of these conventions has been practically 
unanimous in favor of a water route of either 21 or 28 
feet depth from Lake Erie to the Atlantic Ocean. In re- 
sponse to this sentiment Congress has made appropria- 
tions amounting in all to $465,000 for the purpose of mak- 
ing the necessary detailed surveys in order that an in- 
telligent opinion could be formed as to the probable cost 
of such a project. The surveys are being made under the 
direction of a Board of Engineers on Deep Waterways, 
and it is anticipated that their report and the result of 
their surveys will be laid before Congress at the present 
session. Such a waterway necessarily involves a deep 
eanal across the State of New York, or some portion of 
it. Two routes have been under consideration, each of 
which involves a canal around Niagara Falls. The first 
route leaves Lake Ontario at Oswego, and goes by way 
of Oneida Lake to the Valley of the Mohawk, and thence 
to the Hudson. The second route connects the St. Law- 
rence River with Lake Champlain either though the upper 
part of the State of New York or through the adjacent 
portion of the Province of Ontario under some convention 
with Canada. 

Difficulties in the Way of a Ship Canal. 

It seems to us that there are certain insuperable diffi- 
culties in the way of such a canal ever being a success, 
no matter by whom constructed. It is intended to be used 
by a vessel which can navigate the ocean, the canal and 
the lakes. We do not believe that such a vessel can be 
constructed so as to be economically and commercially 
successful. The ocean steamer is built to withstand the 
fierce storms of the Atlantic, and costs in its most modern 
type about $71 per net ton of carrying capacity.* 

The vessel to navigate the lakes is built to withstand 
less frequent and dangerous storms; it has less draft, on 
account of the smaller depth of the harbors on the lakes, 
and it {s built much less substantially; its cost is about 
$36 per net ton of carrying capacity.+ 

The cost of a canal fleet, consisting of a steamer and 
three consorts, with a total cargo capacity of 3,900 tons, 
according to figures furnished us by boat builders, would 
be $28,500,¢ or $7.31 per ton. 

We have, then, the difference in first cost between $71, 
$36 and $8 per ton of carrying capacity for the three types 
of vessels which. in the evolution of business, have been 
produced as the most economical for the particular class 
of work each has to do. We do not believe that it is pos- 
sible to combine these three types into one vessel, which 
will be as economical for the through trip as to use the 
three existing types with two changes of cargo, one at 
Buffalo and one at New York, or to use the boat of 1,000 
tons capacity going through from the lakes to New York 
and there transferring its cargo to the ocean steamer. 

The average speed on the Suez Canal is only six miles 
per hour, and this on a canal with a total length of about 
90 miles, of which fully two-thirds is a large lake. In a 
restricted waterway 350 to 400 miles long we do not be- 
lieve that ocean steamers or lake steamers could attain 
an average speed exceeding five miles an hour. They are 
built to run from 15 to 20 miles an hour, and if they 
were run at only five miles an hour we think that in order 


*Report of Major T. W. Symons, in ‘‘Report of Chief of 
Engineers U. S. Army’”’ for 1897, p. 3174. 

tibid, p. 3176. These figures were based on the actual 
cost of vessels constructed between 1893 and 1896. At the 
present time, owing to the increased price of steel, the 
cost of each would be largely increased. 

tThe Cleveland Steel Canal Boat Co. estimates that 
steel canal boats of the above capacity (150 ft. long, 25 ft. 
wide and 10 ft. draft) will cost $15,000 for each consort 
and $25,000 for a steamer, which is $18 per ton of cargo 
capacity for a fleet of four boats. 


to be profitable the now existing rates on the 
lakes of about one-half mill per ton mile wou 
be very largely increased. 

Finally, we think that this project is not on: 
consideration by the State of New York, becaus; 
as yet no data which would enable any on: 
an approximate estimate of its cost. We hay 
rious statements placing the cost of a ship cana 
ranging from $125,000,000 to twice or even 1 
that sum. None of them are founded on data 
accurate to justify careful examination. The 
Engineers on Deep Waterways is now prepari 
mates, and these will be the first based on ad 
veys. Until their figures are known, all that 
is that a ship canal will cost very much in ex 
project which we recommend. On the other ha 
not, in our judgment, produce a freight rate, o 
vantages, commensurate with this increased 

While, therefore, it seems eminently a pro; 
for consideration by the Federal Governm, 
though, as is probable, the result of such an ey 
shall be the abandonment of the project, we «& 
it is a subject which should receive any seri 
eration from the State of New York. 


III. 
The Project Recommended. 


In the foregoing we have given reasons whic! 
us to the conclusion that it is not wise for th 
abandon its waterway, and that the ship cana 
volve an enormous expenditure without produ 
isfactory result. It then remains for us to 
what extent the waterway across the State sho 
larged. A number of projects have been unde; 
ation, involving plans for a canal of different a& 
9 to 14 ft., carrying boats with capacities of f: 2 
1,500 tons, and involving an expenditure of from s\.0« 
000 to $80,000,000. In order to arrive at an 
decision, it is necessary to determine with reas 
curacy what each of the proposed projects will ; 
the way of freight rate, and what it will cost 


Estimates of Cost of Construction, 

In regard to the latter, the information and da 
have become available within the last few n s 
far more extensive than were at the disposal of Sta 
Eng.neer when the project of 1895 was prepared, 
disposal of Major Symons when he made his rep 
War Department in 1897 on the barge canal p 
at our own disposal when we sent out our circu 
of May Ist, 1899. The surveys of the Board of E 
on Deep Waterways have been of the most thor 
complete character, and covered every possible 
a waterway through this State east of Oswego ani & 
cuse. The results of these surveys will not b 
to the public until after the report shall be pr 
Congress, which it is anticipated will be done du 
present season, but through the extreme courtes 
members of the Board their records and surveys hay 
placed at the disposal of engineers employed by 
engineers of the State while the project of 1805 w 
carried out made very complete surveys in the 
vicinity of the canal, including cross sections at i 
of 100 ft. In order to obtain the data for est ‘ 
the portion of the route west of Syracuse and Oswego » 
have employed our own engineers, who have mad 
own surveys. Finally, we have had the advantage of 
maps of certain portions of the State recently publis 
by the United States Geological Survey on a 
1-62500, or about 1 in. to the mile, with contours at 20 ! 
interval. With all of this data it has been possible t 
prepare estimates of cost which we feel justified 
ing upon as sufficiently accurate to form a basis for rm 
ommendations to yourself and the Leg’slature. These est 
mates will be found on pages 81 to 107. They were 
pared by Messrs. G. W. Rafter, D. J. Howell ani F. M 


Sylvester, all of whom have had long experience in ¢ 
gineering work connected with the canals. They w: 
made under the personal direction of Major Symons, ani 
have been carefully examined and approved by hi The 


have been further examined and approved by Messrs 
William H. Burr and William Barclay Parsons. Th: 
iginal estimates of Messrs. Rafter, Howell and = 
covering nearly 300 pages of typewritten manus t, a 
considered too voluminous to be published in ext: wit 
this report, and have therefore been deposited 

fice of the State Engineer. They contain data gr 
value on the canal question, and we recommend thir pul 
lication by the State. 

It should be further noted that our estimates provide for 
the construction of mechanical lift locks at Coho } 
risk and expense of the State. Chapter 519 of the Laws © 
1899 provides a method by which these locks ca! con- 
structed by private capital at its risk, the State ying 
rental in case of success. Should this method be ; ut i=! 
practical operation, our estimates will be red i by 
$1,200,000 for the smaller project, and $1,700,00) for the 
larger project. 

We fully realize the responsibility attached to mak- 
ing of these estimates, and we feel that we hav» taked 
every precaution within our power to avoid the ror ot 
estimating below actual cost. While further sur\:ys 4° 
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in order to make working plans and prepare 
(and we recommend that such surveys be made 
ly), yet we feel reasonably confident that the 
+e now present are sufficiently accurate as a basis 
.on and a vote of the people, and we think the 


further surveys will be to decrease to some cx-° 


stimates we now present. 
istimates of Cost of Transportation. 
factor in the problem is to determine the 
eight rate; or, more exactly, the actual cost 
riation, which will result from carrying out 
eular project under consideration. Major 
as made a most careful study of this feature, 
-ocured from boat builders, canal boatmen, and 
ry other available source the data bearing upon 
st of running boats of different sizes. It is 
‘hat every item of cost, expense and deprecia- 
been fully taken into consideration. As a check 
figures obtained in this manner, we have had 
freight rates in force upon the Lakes and upon 
under existing circumstances. The foregoing 
ns are given so that every one can determine 
ich weight to attach to our figures. 
vious Improvements of the Erie Canal. 
Canal was originally built with locks 90 ft. 
wide and 4 ft. deep, and with a prism of cor- 
depth. The boats first used carried 30 tons 
been successively enlarged at different times. At 
1 of 1862 it had double locks, 104 ft. long, 18 ft. 
ft. deep, and carried boats of 240 tons. No im- 
its have been made during the last 37 years, ex- 
lengthen the locks on one tier so as to pass two 
t one lockage. This work had been completed on 
al locks except at the four flights of Cohoes, Little 
Falls, Newark and Lockport. lt was anticipated that at 
these points modern lift locks would be desirable, and 
it was unwise to expend any money in lengthening 
the locks of the old pattern. This was the condition of 


f 
nd 7 
14 


the canal at the time of the adoption of the project of 
(Chapter 
scribed 


79 of the Laws of 1895). This law de- 
the project in the following language: 


» said improvement to the Erie and Oswego canals 
onsist of deepening the same to a depth of not less 
ft. of water, except over and across aqueducts, 
r sills, culverts and other permanent structures, 
» the depth of water shall be at least 8 ft., but the 
ening may be performed by raising the banks 
wherever the same may be practicable; also the length- 
ning or improving of the locks which now remain to be 
hened, and providing the necessary machinery for 
g boats into the improved locks, and for building 
vertical stone walls where, in the opinion of the State 
Engineer and Surveyor and Superintendent of Public 
Works, it may be necessary. The improvement upon the 
Champlain Canal shall consist in deepening the said 
anal to 7 ft. of water, and the building of such vertical 
stone walls as in the opinion of the State Engineer and 
Surveyor and Superintendent of Public Works shall be 
necessary. The work called for by this act shall be done 
in accordance with plans, specifications and estimates pre- 
pared and approved by the State Engineer and Surveyor. 


The contracts let under this project were all upon the 
prism and none upon the locks (except at locks 21 and 
22). The plans and estimates, so far as we can learn, 
contemplated locks which would provide for the passage 
of two boats, each 104 ft. long, 174% ft. wide and about 
Tig ft. draft. It was estimated that this would increase 
the carrying capacity of the boats about one-third, 
namely, from 240 tons to 320 tons. This is what we un- 
derstand to have been the project of 1805. 

In his report for 1897, State Engineer Adams recom- 
mended the lengthening and deepening of the locks by the 
use of a different type of gate, so as to provide for boats 
of 115 ft. in length, 1744 ft. wide and 8 ft. draft. his 
would increase the carrying capacity of the boats to 400 
tons 

In the report of Messrs. North and Cooley, the En- 
gineers of the Investigating Committee of 1898, it was 
pointed out that many items had been omitted in the 
project of 1895, such as ‘‘the strengthening of banks and 
repair.ng or renewing of locks, aqueducts, waste weirs, 
etc. * * * all locks deepened and lengthened or re- 
placed with pneumatic lifts as at Lockport and Cohoes, 
* * * and pneumatic lifts at Newark and Little Falls,” 
The carrying out of this additional work necessarily in- 
creased the estimates of the engineers of the Investigat- 
ng Commission beyond those of the State Engineer. 

Investigations of Various Projects. 


have considered the cost and value of the original 
project of 1895 when completed; as well as that includ- 
modifications suggested by Messrs. North and 
7, and we have also considered the cost of a similar 
t with locks sufficient to take two boats, each 125 
length, 1714 ft. in width, 8 ft. in draft, with a cargo 
ty of 450 tons. We also considered the cost of 
widening one tier of locks so as to pass boats 125 x 25 x 
10 {t., with the idea that these boats might be temporarily 
used on a 6 ft. draft, and thus derive a partial advantage 
" the increased cargo and decreased freight rate, pending 
completion of the project. This plan was very 
radly received by boatmen and others interested in 
transportation, and this led us to make a very 
eful examination and test of-the accuracy of the esti- 
of cost which we had used in our circular letter of 
‘sy las a basis for discussion, and which had been ob- 


We 


tained from such published data as were then 


The result of such exami .ation showed that the figures 
which we had considering erroneous. We 
also caused plans to be made of the sharp bends and other 
points of the canal where the navigation by boats 25 ft 
wide pending the enlargement would be difficult, and the 
result of such examination clearly 


available. 


been were 


convinced us that such 
boats could not be used to advantage until the final com- 
pletion of the project. We 

Similar plan of temporarily 
single track basis with turnouts had been tried during 
the enlargement of 1855 and found to be impracticable 
We were therefore compelled to abandon further consid 
eration of the project designated as ‘‘Plan 2” in our cir 
cular letter of May 1. (Eng. News, May 11, 189.) 

We have also considered with some care the 
a barge canal for barges of 12 to 14 ft. draft, 
of 1,200 to 1,500 tons; but we 
barge of 


entire that a 


anal on a 


also learned 


navigating the 


project of 
and capacity 
became convinced that a 
this size would cost very much 
1,000 tons capacity; that the 
canal would cost very much more than the 
for the 1,000 ton barge, and that the 


than a 
corresponding 


more 
barge of 
canal suitable 
cost of transporta 
tion, or fre'ght rate, would be substantially the same in 
both cases. We therefore have not made any detailed esti 
mates of the cost of a barge canal for 1,500 ton barges. 
The result of the investigation, reduced the 
number of projects to four, and the cost and e 
value of each have been very carefully considered. The 
results are given in tabular form herewith. In consider- 
ing the three smaller projects, we became convinced that 
the completion of the project of 1895, as originally de- 


signed, and producing a waterway to be 


therefore, 


onomic 


used by boats of 
320 tons, would produce so slight an improvement over 
existing conditions as not to 
publ-c money. 


justify the expenditure of 
As between the projects for boats 115 ft 


or 125 ft. in length, each having 17% ft. width and 8 ft 


Cost of 


Transportation by Present Erie Canal 


Present 


Erie Canal 


Cost of transporting: 
1 ton of freight, Buffalo to New York..... 
1 bushel of wheat, Buffalo to New York.. 
Assuming 10,000,000 tons annually between 
Buffalo and New York, would be....... 
Under above assumption, annual saving in cost 
over present Erie Canal would be...... 
Relative cost of transportation, assuming that 


cts. 


Gp 


by present Erie Canal as unity........ $1.00 
Relative value of canals considering cost of 
Assuming 10,000,000 tons annually; saving of 
cost of transportation as per this table; 
money at 5%; the economic value of dif- 
ferent size canals over present would be 
Estimated. cost of completing Erie Canal to 
*Present Erie Canal as unity. 
draft, we concluded that the increased saving in trans- 


portation cost by the larger boat was sufficient to justify 
the increased expenditure. 

We thus eliminated from consideration all of the various 
projects except two, and the relative advantages of these 
will be stated in some detail in order to explain fully why 
we have finally decided to recommend the larger project 

Changes to be Made in Locks. 

Each of the projects contemplates that the first work 
to be done will be that upon the locks so as to fix the 
size of the boats, enable puilders to resume the building 
of boats, and pending the completion of the prism to pass 
three of the present boats at one lockage. There are two 
points on the canal where an entirely different system of 
locks should be introduced; one at Cohoes, where a 
double pneumatic or other mechanical lift should replace 
the existing sixteen locks; and the other at Lockport, 
where a similar lift shouid replace the existing five locks. 
There are two cther points, namely, Little Falls, where 
the four existing locks should be replaced by three new 
locks; and Newark, where the three existing locks should 
be replaced by one new lock. At other points the exist- 
ing locks are to be rebuilt with greater length and greater 
depth. Each plan also contemplates the use of quadrant 
gates in place of the present gates, and of mechanical 
power, either steam or electricity, for operating the gates 
and for working the boats into and out of the locks. 


Changes in Route. 


Each plan also contemplates a new canal for about 100 
miles, or 30% of the entire length. One diversion is from 
Clyde to New London, following the line of the Seneca 
and Cneida rivers and Oneida Lake, avoiding the treach- 
erous foundation which is such a fruitful source of ex- 
pense across the Montezuma marshes, and giving a wide 
waterway through the rivers and lake above mentioned, 
so as largely to increase the speed of the boats. The 
other diversion is to begin at the West Troy side cut 
(cutting out two locks and seven miles of canal between 
that point and A?bany), and construct a new canal leav- 
ing the Hudson River at the West Troy side cut and 


suggested 
east and west so as to provide a 


ployed Mr. George W. Rafter to ascertain definitely wt 
they would cost. 


1.75 mills 


$8,700,000 


following the line of the existing Champlain Canal, and 
the bed of the Mohawk River to the Cohoes 
ecanalize the Mohawk River -from the falls to Rexford 
Flats, near Schenectady, and possibly as far up as Little 
Falls, if the result of further surveys shall show that this 
is cheaper than to follow the present route. The canaliza 
tion of the Mohawk River between Cohoes and Rexford 
Flats will do away with the two aqueducts, the « xpense of 
rebuilding which on either of the plans for 

would be very great. 

The aqueduct at Rochester, and the line of the inal 
through that city, are so located that the exper 
largement will 
advise the 


Falls; to 


enlargement 


ise of en 
be almost prohibitive, and we therefore 
adoption of a new line to the 
Rochester, as is fully set forth in the 
engineers. 


south 
estimates of the 
The adoption of the new line btween 


Clyde 
and New London would carry the main canal 


about six 
miles north of Syracuse, but an outlet is provided for j 
Onondaga Lake, large and terminal 
facilities can be provided for the benefit of the Sy 


where satisfactory 


racus 

trade at comparatively small expense 
Our est:mates provide for carrying the irged ha 
through the city of Utica on the present route, but furth 


surveys are necessary to show whether it 
cheaper to carry it around the city of Utica 


For many years it has been suggested by engineers 


+?) 
that 
it would be desirable to carry the canal between Clyde 
and some point in the vicinity of Rome by a southern 
route which should give a constantly descending canal 


from Lake Erie to the Hudson 
that the 


River. It has also been 


Syracuse level might be extended 
descending 


that we em 


constantly 


canal These projects were so attractive 


what 
report has been filed with 
ommend its 


His complete 


the State Engineer, and we re publication 


and Same Canal Improved to Different Capacities 


¢ Erie Canal completed 
Under lu ac- 
$9,000,000 pro- cordance with 
jectand same project of Rec- 
fartherextend- Canal Com- ommended 
ed to allow mittee, for canal 


Erie Canal 
completed 


under use by boats use by boats for barges 
$9,000,000 125x1714xs- 10 
project ft. draft. ft. draft ft. draft 
oS cts. 50 cts 44 cts. 26 cis 
1.75 cts 1.51 ets 1.32 cts. SO ets 
1.16 mills 1 mill O.SS mill 0.52 mill 
S00, 000 $5,000,000 $4,400,000 $2,600,000 
$2,900,000 $3,700,000 $4,500,000 $6,100,000 
$0.67 $057 $0.50 $0.30 
$1.50 $1.74 $1.98 $3.34 
$58,000,000 $74,000,000 $86,000,000 $122.000.000 
$12,923,639 $15,068,048 $21,161,645 $58,804, G68 


He surveyed one route to the south of the present line, 
one to the north, and one intermediate for extending the 
Syracuse leve! east and west. His surveys showed that 
the cost of the southern route, 58 miles in length, would 
be $29,000,000; the northern route, 58 miles, 
$22,400,000, and to extend the Syracuse level 
west, 113 miles, would cost fully $32,500,000 
timates are based on a canal of 12 ft. depth, 
to carry boats 25 ft wide and 10 ft. draft. The adoption 
of either of these routes would involve a cost of from 
$17,000,000 to $25,000,000 in excess of the route which we 
recommend by the Seneca and Oneida rivers and Oneida 
Lake. In our judgment, no advantage would be gained 
corresponding with such an increased cost, and we there- 
fore advise the adoption of the route via the Seneca and 
Oneida rivers, and Oneida Lake. 
Comparative Capacity and Costs of Transporta 
tion on the Two 
The route to be followed by either of the two projects 
which we now submit is therefore the same, and the 
difference in cost is that which arises from the difference 
in the size of boats and the difference in the size of locks 
and prism to carry them. The smaller project is for boats 
125 ft. in length, 17% ft. in width and 8 ft. draft, and a ca 
pacity of 450 tons; and the larger project is for boats 150 
ft. in length, 25 ft. in width and 10 ft. in draft, with a 
capacity of 1,000 tons. The cost of transportation in one 
case will be 0.88 of a mill per ton mile, or 1% cts. per 
bushel of wheat from Buffalo to New York; and in the 
other case 0.52 of a miil per ton mile, or 8-10 ct. per 
bushel of wheat from Buffalo to New York. The cost of 
transporting a ton of freight from Buffalo to New York 
by the smaller project will be 44 cts., and by the larger 
project 26 cts. The smaller canal will have a capacity of 
10,000,000 tons per annum, and on that tonnage the saving, 
as compared with the present canal, will be $4,300,000 per 
annum; on the same tonnage, the saving by the larger 
canal will be $6,100,000 per annum, but its capacity would 
be in excess of 20,000,000 tons per annum, and on that ton- 
nage the saving, as compared with the present canal, 
would be $12,200,000 per annum. As compared with the 
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lowest rail rate ever quoted across the State of New 
York, the saving on a tonnage of 20,000,000 tons per an- 
num would be nearly $18,000,000 per annum. 
Why the Larger Project Is Recommended. 

As between these two projects, the undersigned are 
unanimously of the opinion that it is best for the State 
to adopt the larger project. Whether these views will! 
meet the approval of the Legislature and the people it is 
not for us to say. We confine ourselves solely to ad- 
vising you what in our Judgment is the proper policy for 
the State to pursue in regard to its canals, leaving to those 


on whom the responsibility rests to decide whether these 
views should be carried into effect. We feel confident 
that on mature reflection the Legislature and the people 
of the State will ultimately adopt these views. We have 


hesitated to recommend the expenditure of a sum of money 
which, although small in proportion to the resources of the 
State, is still a very great sum; but after much delibera- 
tion we are unwilling to recommend any temporary or 
partial settlement of the canal question. We do not be- 
eve that the adoption of the smaller plan will result in 
permanent benefit to the State of New York, and as the 
money expended on the smaller project would be almost 
entirely wasted in case a larger project should be deter- 
mined upon later on, we do not feel justified in recom- 
mending the expenditure of so large a sum as $21,000,000 
for a temporary purpose. We feel confident that the larger 
project will result in a transportation cost across the 
State of New York as low as that by the St. Lawrence 
canals, which constitute their chief rival at present, far 
less than any rate which is possible by railroad at any 


time within the immediate future, equal substantially to 
the results which could be obtained by a large barge 
canal or a ehip canal, and, in short, would be a complete 


and permanent solution of the canal problem. It would 
give New York advantages in the low cost of transporta- 
tion, and the commerce resulting therefrom which would 
be possessed by no other State on the Atlantic Coast. 

We believe it is unwise to spend large sums of money 
in a mere betterment of the existing canal; what the 
present situation requires is a radical change, both in size 
and management, and what we recommend is practically 
the construction of a new canal from Lake Erie to the 
Hudson River, following the present canal for something 
over two-thirds of the distance, and new routes for the 
remaining distance of a little less than one-third, and util- 
izing the existing structures aud prism so far as they can 
be made use of. We are firmly of the opinion that any 
less complete solution of the problem will in the end 
prove to be uusatisiaclory; and that while the sum ot 
money required to put this into execution is large, yel 
the resources of the Siate of New York are 80 enormous 
that the financial burdea will be slight. 


Work on the Smaller Canals. 


lo regard WwW we Usweso aud Cuampiain canals, we 
think the project of 1I5¥0 will afford an adequate solu- 
tion, and that this project should be completed. The State 
has already expended on these two Canals since 15¥D §2,- 
d4l,uuwv. ‘Lhe cost of completing them now, owing to the 
hight-llour law aud Lhe increased price of materials, will 
be as Lloliows: 


For the Oswego $518,120 


We have carefully considered the substitution of the 
Hudson Kiver for the Champlain Canal between Fort 
Edward and West Troy, but we find that this will add 
about 92,00U,00V lo the cost, and we do not think that 
the benefits will justily this additional expense. Subse- 
quent surveys may show that for a portion of the distance 
it may be possible to utilize the Hudson River at a smaller 
expense than the estimates we submit for the correspond- 
ing portion of the canal. 

The completion of this project will give a prism of 9 
it. depth and structures with 5 [t, depth of water on the 
Oswego Canal, making Ut suitable for boats of 320 tons 
capacity; and on the Champlain Canal will provide a 
prism of 7 ft. in depth, with 6 ft. of water over struc- 
iures, capable of transporting boats of 240 tons. 


IV. 


Finances, 


In this chapter, the Commission discusses the 
financial aspects of the canal question. A careful 
audit of the receipts and expenditures on each of 
the State canals since their construction shows 
that: 


The minor canals have resulted in financial loss, and 
several of them have not even paid any appreciable return 
upon the sum expended in their construction. Several of 
the latter, such as the Genesee Valley, Chenango and 
Chemung canals were abandoned some years since, and 
it must be frankly admitted that their construction 
proved to be a mistake, and the sums expended on them 
were a (otal loss. 


The Erie Canal shows a different result. Ex- 
cluding interest from the account, at the close of 


The work on the Oswego Canal between Syracuse and 
Phoenix is provided for as part of the Erie Canal en- 
largement. 


1882, when tolls were abolished, the total expendi- 
tures upon this canal for construction, enlarge- 
ment, repair, maintenance and operation had 
amounted to $78,862,154, while the total receipts 
from tolls were $121,461,871, leaving a profit to 
the State of $42,599,718. Including all the expen- 
ditures on the canal since 1882, there still remains 
over $20,000,000 to the credit of the Erie Canal. 
“Had not this canal showed this large profit in the 
past, the committee would not now advise its en- 
largement.” 

In considering the question as to how the money 
for canal enlargement should be raised, the com- 
mittee has decided that an equitable plan would 
be by a tax upon the counties bordering the canal 
and the Hudson River. These count.es contain 
90% of the total valuation of the State, and 
80% of the total population. New York city alone 
now pays 62% of all the taxes in the State, and 
under the proposed assessment would pay 60% of 
the cost of improvement, a proportion deemed not 
unjust, as a large reason for the improvement is 
that it may secure to that city a commanding 
pesition in the export trade, This method of as- 
sessment has been approved as to its legal.ty by 
the Court of Appeals, and was actually adopted 
in raising money for canal expenditures in 1817. 

While the proposed expenditure of about $6),- 
000,000 is a large sum, it would amount to only 
1%% on the assessed valuation of the counties on 
which it is proposed to lay the tax; and the inter- 
est and sinking fund requirement on an issue of 
18-year bonds to this amount would increase the 
annual State tax only 10 cts. on each $100 of val- 
uation. For the benefits above recited, the Com- 
mission thinks this a very small sum to pay, and 
shows that this is a far smaller tax than was paid 
by the State for the original construction and en- 
largement of its canals. 


V. 
Management. 


As stated in the beginning of this report, in our judg- 
ment the efficiency of the canals depends quite as much 
upon the way the business is bandied on them as upon 
their physical size, and we advise against the expenditure 
of any more money for their enlargement unless it shall 
be accompanied with measures which will lead to the 
adoption of more modern methods in conducting the busi- 
ness of water transportation across the State. The policy 
of the State hitherto has been to discourage the adoption 
of modern business methods and to foster the handling of 
the traffic by canal boatmen owning each a single boat, 
or small companies owning a few boats. This prevents 
the State from taking advantage of those improvemenis 
in business management which have brought about such 
enormous economies in other lines. Canal legislation 
has been largely in the interest of the comparatively small 
number of canal boatmen, but it has resulted in failure 
so far as they are concerned, for experience has shown 
that they are unable to cope with the methods employed 
through corporate action, 


Why Railways Obtain Traffic at Higher Rates 
Than the Canal. 


The statistics which accompany this report show that in 
1808 the canals carried 44% of the tonnage across the 
State, and in 1898 only 5%. In the matter of grain (in- 
cluding flour) .n 1508 the canals carried 76%, and in 1898 
10%. Yet during all of these 30 years, the rail rate has 
always been in excess of the canal rate. There must 
be a reason why shippers and merchants are willing to 
pay more for transporting grain and other articles by 
rail than by canal, and the reason is chiefly because the 
railroad conducts the business according to modern 
methods and the canals do not. There is, in our judg- 
ment, no reason why the same business methods cannot 
be applied to the canals as to the railroads; and if they 
are applied they will produce an equally satisfactory bill 
of lading, equal certainty in the time of delivery and equal 
responsibility on the part of the carrier. 

In order to accomplish this, so much of chapter 934 of 
the laws of 1806 as limits the amount of capital. which 
shall be employed in the business of canal transportation 
should be repealed. This law reads as follows: ‘No 
corporation organized under this act, and designed to 
navigate any of the canals of the State, shall have a 
capital stock exceeding $50,000."" It has been charged on 
the one hand that this law was passed at the instance of 
the railroads in order to destroy the usefulness of the 
canals; and, on the other hand, it is asserted that it was 
passed for the benefit of the boatmen in order to prevent 
the formation of large corporations, which, by greater 
economy, could first drive the small boatmen out of the 
business, and then by some alliance or understanding 
with the railroads, increase the rates. Whatever the origin 
of the law may have been, it has proved in practice to be 
of no benefit to the boatmen. Their business has contin- 


— 


ued to diminish and to grow still less profitable 


year since this law was passed. They do not ma) iat 
wages under existing conditions, and they cann They 


are attempting to maintain an antiquated method 
ness in competition with the modern methods wh 
brought about the extraordinary increase of wea): 
the last 30 years. They cannot possibly succeed, 
State is not justified in expending any more pub) 
unless the conditions are so changed as to 4d: 
full benefit from its investment. We therefor: 
mend in the most positive terms that the above qu |), 
of 1896 be repealed. 
Reduction of Terminal Charges. 

The next step ‘s the reduction of terminal « 
Buffalo and New York. The improvements 
recommend are designed to produce a freight 
to exceed 1 ct. per bushel from Buffalo to N 
The prevailing rate on the lakes from Chicago + 
during the last few years has been 1% cts., ; 
total of 2% cts. for transportation alone for a 
of 1,500 miles. The cost of handling at Buffalo 4 
York is 2 1-10 cts., made up as follows: 


usi- 


Etevator charges at Buffalo.................... 
Receiving, weighing and discharging at New és 
Canal boat trimming............ 1 
Ocean vessel trimming........... ad 


We think that the cost of rehandling is out 
portion to the cost of transportation. It is equiva t 
78 cts. per ton. Ore and coal are handled at termin 
points on the lakes, in large quantit.es, at a cost of \ 
10 cts. per ton. We believe that the grain can be handkg 
at a cost per ton little, if any, in excess of ore and eva! 

Within the limits of the present city of New York and 
within the new harbor of Buffalo, there are miles o! up- 
occupied and cheap water front where suitable structures 
and appliances for handling the grain out of the lake 
steamer into the canal boat at Buffalo and out of Whe canal 
boat into the seagoing vessel at New York, can be erected, 
the result of which will produce a reduction in the grain 
rate fully equal to that which can be produced by au eu- 
largement of the canal. If the elevator charges are uot 
voluntarily reduced, then, with the waterway eularged 
and made free as we recommend, the grain will be sen 
through from Ch.cago to New York in a eet of tour or 
six barges (133,000 or 200,000 bushels) without breaking 
bulk. This, combined with the Montreal competition, will 
soon force the adoption of improved and cheaper wethods 
ol rebandling. 

We do not believe that it is necessary to aliempt wo 
bring about these results by legisiat.on. If the use of 
the canal is made free, without restriction as to amount of 
capital employed, these results wili be brought about in 
the natural course of trade and competition. 


Introduction of Ore-Handling Methods in the 
Grain Business. 


Again referr.ug to Wwe iron trade and the marvelously 
cheap cost of transporting ore, we find that this business 
is managed by large concerns owning their owu wives, 
their own lake vessels, and their own railroad irom te 
lake port to Pittsburg. At the points where bulk has w 
be broken, modern mechanical devices are installed for 
handling the material out of one carrier and into auothe: 
in enormous quantities and at a minimum cost. We be- 
lieve that, if the canal is enlarged and made free, anala- 
g0us methods will be introduced in the grain trade under 
which responsible companies with adequate cap.tal will 
take charge of the grain at Chicago or Duluth aud de- 
liver it ip the hold of the seagoing vessel at New York, 
making use at all points of the line of their own property 
in lake steamers, elevators (both movable and floating), 
canal boats, and tow boats, aud giving one through bill ov! 
lading. Such companies, it is hardiy necessary (0 say, 
would not tolerate the antiquated method of Luuling 
canal boats by horses,or mules; self-interest would prompt 
and compel them in a very short time to find the best 
means of mechanical traction, whether by steam or elec- 
tricity, whether to have the motive power in each boat, or 
to have a self-propelled boat which carries freigut as 
well as tows other boats, or to have the motive power 
in a boat which carries no freight, but is used only lor 
towing. The cost and methods of traction would be 
studied by such a transportat.on line with the same care 
that railroads now study improvements in locowolves, 
and the result would be constant improvements in the 
method of traction similar to those which have bee 12 
progress on the railroads for the last 30 years, ani Lave 
resulted in the low rates which have practically Jnveu 
the old-fashioned canal boat and methods out of the con- 
test. Such a transportation line with such app «ucts 
would be able to run boats through the canals on sv icdule 
time, and with a more certain adherence to their svicdule 
than the railroads make with their freight trains. t 
well known that the schedule time of the lake ste.mers 
is far more certain than that of the freight trains .» tle 
railroads paralleling the lakes. The canal boats ou. it 
be able to make at least 4 miles an hour, including !ock- 
age, night and day, whkéch would bring the time from 
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ouffalo to New York down to 126 hours, or 5% days, in 
act ‘of about 12 days, as at present. 


Improvements in Locks. 


.e other points where we think the canal management 

open to great improvement relate to matters entirely 

“» the control of the State, namely: the kind of locks, 

+ the method of handling the locks; the efficiency of the 

sare engaged in the engineering and management of the 

and the method of carrying on public works by 

On these points we think legislation is desir- 

4s well as a more business-like enforcement of the 

than has hitherto prevailed. 

regard to the locks, we have explained on a previous 

the modern arrangement which we think should be 

ui ed at Cohoes, Little Falls, Newark and Lockport, 

a will reduce the total number of locks from 72 to 54; 

' ‘is will save at least 8 hours in the time of passage, and 

ss || dispense with the services of a great number of lock 

‘ers. At the remaining locks it is possible to use an 

-oved modern type of gate, occupying much less space 

» the old-fashioned gate, invented about 400 years ago, 

and to operate these gates by mechanical power at a still 
further reduction in the expense for management. 


responsibility of Canal Officials and Introduction 
of Civil Service Methods. 


regard to the force engaged on the canals and other 
public works of the State, the State Constitution provides 
for a State Engineer and a Superintendent of Public 
Works, and defines their duties. It is impossible to change 
the Constitution in this respect, if it were desired. In 
point of fact, the only serious objection we see to the 
system is that these officers have equal powers and re- 
sponsibilities, and neither is subject to the other. So 
long as they work in harmony all goes well, but if they 
see ft to antagonize each other there is an opportunity for 
a deadlock, and delay and confusion in the transaction of 
public business. The system cannot, however, be changed 
in any reasonable time, and must be accepted. Except in 
the matter of their having co-ordinate powers, it is not 
different from the system pursued by railway, steamship 
or any other transportation lines, in every one of which 
there is a manager or superintendent at the head of the 
operating department, and a chief engineer to supervise 
the engineering work. The Constitution provides that the 
State Engineer shall be elected by the people for a term 
of two years, and the Superintendent of Public Works ap- 
pointed by the Governor for the period of the latter's 
term. It is not possible to amend the Constitution in these 
respects, and it is therefore useless to discuss any other 
method. That prescribed by the Constitution must be 
followed, and the people or Governor must be relied upon 
to put competent men in these places. 

The Constitution further provides that the Superin- 
tendent of Public Works shall appoint not more than three 
assistant superintendents, and that he shall appoint all 
persons employed in the care and management of the 
canals, except collectors of tolls and those in the Depart- 
ment of the State Engineer, and that all his appointees 
shall be subject to suspension or removal by him. The 
Legislature, however, has power to prescribe the duties of 
his assistants, and to fix their compensation. As to the 
employes under the State Engineer, the Constitution is 
silent. 

If the Erie Canal is enlarged in the manner we recom- 
mend, and becomes again a large factor in the transporta- 
tion question in this State, the work in its two depart- 
ments of engineering and management, as well as the 
minor public works of the State, will afford a life career 
to the graduates of scientific institutions which they would 
gladly enter if they could feel sure that their tenure of 
office depended on good behavior, their promotion upon 
merit, and that they were not liable to be turned out at 
any moment for some political reason. While the Con- 
stitution places in the hands of the Superintendent of 
Public Works the power of appointment and removal in 
his department, yet the law has already restricted his 
absolute power in the matter of appointments by pre- 
scribing examinations and tests of fitness which must 
be passed before he can make the appointment; and 
similarly, the Legislature can restrict his power of re- 
moval so as to limit it to removal for cause. It is also 
ompetent for the Legislature to classify and grade the 
permanent employes in both the public works and the 
engineering departments; to prescribe that appointments 
Shall be made only in the lowest grade, and that promo- 
ton from one grade to the next higher shall be made 
after a suitable examination. We recommend that such 
legislation be passed; and we consider this essential in 
order to secure permanently an efficient, honest and eco- 
comical administration of the canals and other public 
works of the State. If the State creates a service in which 
men will take pride in serving, and removal from which 
will constitute a stigma of disgrace, it will be able to 
Secure for this class of work men of a higher order oi 
ability, integrity and character for a comparatively small 
‘ompensation. We believe that a unique opportunity now 
exists for establishing the service of the public works in 
this State on this basis, to have such legislation firmly 
planted in the statutes of this State, and to get the system 
fairly \naugurated and put into practical operation. Your 


Own experience in these matters so far exceeds that of 
any member of the committee that it seems to us unnec- 
essary that we should attempt to point out in detail the 
character of this legislation. We have only to call your 
attention to the matter, and to state that in our judgment 
the proper administration of the canals and other pubjic 
works requires legisiation which shall prescribe tenure 
of office during good behavior, appointment only to the 
lowest grade, promotion from one grade to the next by 
selection, both appointment and promotion to be deter- 
mined by suitable tests, and no removals to be made ex- 
cept for cause. 


Methods of Preventing Fraud and Loss in Con- 
tract Work. 

Finally, we think that the laws in regard to the letting 
of public contracts by the State can and should be re- 
vised so as to make impossible 
fortunate results under the nine million dollar appropria- 
tion. These results, under the present law, were un- 
fortunate in the following respects: An unnecessary ex- 
penditure for advertising; a loss of public money through 


a repetition of the un- 


unbalanced bids; and an unnecessary expenditure through 
the use of forced account. The report of the Investigating 
Committee appo.nted by Governor Black fully pointed out 
these facts, and it only remains for us to suggest such 
legislation as in our opinion would prevent them from 
occurring again. 

In the matter of advertising, Chapter 704 of the Laws 
of 1596 required the work to be advertised in the State 
paper for ten successive days, and in such other news- 
papers as the Super.ntendent of Public Works may select. 
We recommend that this be repealed, and in place thereof 
a@ statute be enacted similar to the statute now in force in 
the city of New York (Section 66 of the Consolidation act), 
under which all advertising for the State shall be confined 
to the State paper, but allowing brief advertisements, call 
ing attention to any contracts intended to be awarded and 
referring for full information to the said State paper, to 
be published in not exceeding two newspapers in each of 
the ten priucipal cities in the State. 

In regard to the use of force account and extra work, 
we recommend that a statute be enacted providing that 
extra work shall be authorized only by the authority of 
the State Engineer and the Superintendent of Public 
Works, expressed in writing, and in no case shall such 
extra work (including force account) be authorized to an 
extent in the aggregate exceeding 10% of the value of the 
contract as determined by the bidding sheets. 

We also recommend that the statute require that the 
bids shall not only be opened in the presence of bidders, 
but shall be publicly read in their presence; which, as 
Stated in the report of the Investigating Committee ap- 
pointed by Governor Black, was not done. 

As to unbalanced bids, they have been used upon the 
Erie Canal for a great many years. They were brought 
out in the Tilden investigation, and they were again shown 
up in the report of the Investigating Committee of 1808. 
The iate has lost large sums of money from this cause, 
and there will probably be the same trouble in any future 
canal work unless some different system of bidding is 
adopted. We recommend for adoption, by statute, the 
following system, which is not novel, but is based upon 
methods which have been in use on large public works 
in other countries for more than a generation. The pro- 
posed method is as follows: Prior to the letting of any 
public contract the Division Engineer to prepare a sched- 
ule of prices for every unit of work to be used under 
the proposed contract. This schedule of prices to be sub- 
mitted to the State Engineer and the Superintendent of 
Public Works for approval or revision, and when approved 
by them to be submitted to the Canal Board for final adop- 
tion. On the letting of the work each bidder will only 
be required to bid a discount or premium of a certain per 
cent. on the prices adopted by the Canal Board. The 
lowest bidder will be the one offering the greatest per- 
centage of discount or the least percentage of premium on 
these prices. All questions of quantities will be elimin- 
ated from the bidding. It is fair to presume that prices 
which have been originally drawn up by the Division 
Engineer, familiar with all the local conditions, subse- 
quently revised and approved by the State Engineer and 
the Superintendent of Public Works, and finally adopted 
by the Canal Board (which should have authority to call 
in outside expert advice, if it saw proper), would be fair 
and reasonable prices for the work to be done. It would 
then only remain for the bidder to use his own judgment 
as to increasing or diminishing these prices by a cer- 
tain fixed percentage, which should apply to every item 
in the entire list. We believe that the adoption of such a 
plan as a part of the law of this State would make it im- 
possible hereafter for contractors to take advantage of the 
State by means of unbalanced bids. 

Trusting that the result of our labors during the past 
year may be of some assistance in enabling you and the 
Legislature to ‘‘formulate definitely the canal policy of the 
State’—a matter which we consider of vital importance 
to its commercial and industrial welfare—we remain, very 
respectfully, Francis V Greene, Chairman; George B. 
Green, John N. Scatcherd, Thomas W. Symons, Frank 8. 
Witherbee, Edward A. Bond, State Engineer and Sur- 
yeyor; John N. Partridge, Superintendent of Public Works. 


STATISTICS OF PIG IRON PRODUCTION. 


The report of the production of pig iron in the 
United States in 1899 just issued by the American 
Iron and Steel Association shows the greatest an- 
nual increase in tonnage that has ever been 
known in the history of the trade. The total pro- 
duction was 13,620,703 gross tons, as compared 
with 11,773,934 tons in 1898, and 9,652,680 tons in 
1897. The production in 1897, exceeded that of 
any earlier year, although figures above 9,000,000 
tons had been reached in 1895, 1892 and 1890. The 
following table shows the tonnage of each year 
since 1879, and the figures of the table have been 
plotted in the accompanying diagram: 


Gross Gross 
Year. Year. Year 
1879... 1886. ..5,683,32 1803 
ISSO. ..3,! 1SS7...6 1804 
INS]... ISSS... 
1882... 1889. ..7 1806 
1883. ..4,5¢ 1800. 1807 
1884... 7 1S9L.. 1S08 
1885... 1882. ..9,157,000 


The production in the first six months of 18% 
was 6,289,167 tons, and in the second six months 
7,331,536 tons. The consumption of pig iron in the 
United States in 1899 is estimated to have consid- 


Production of Pig Iron in the United States, 1879 
to 1899. 


erably exceeded the production since there was a 
reduction of unsold stocks in manufacturers’ 
hands, on the market, from 415,333 tons on Dec. 
31, 1898, to only 68,330 tons on Dec. 31, 1899. The 
latter figure is only half of one per cent. of the 
year’s production or less than two days’ produc- 
tion. It is doubtful if this extraordinary condi- 
tion of shortage was ever before known in the iron 
trade, or in the trade of any other staple article of 
commerce. 

Much has been said in the last two years con- 
cerning the exportation of American pig iron to 
Europe, but the exports as yet do not exceed 2% 
of the production, the quantity being estimated 
at about 230,000 tons. The imports were about 
37,000 tons. 

Judging the future by the past, it would seem 
probable that the diagram of production, which 
has been mounting skyward for over two years, 
will soon tend toward the horizontal, as it did in 
the years 1880-85 and 1890-92, but it is not likely 
that the sharp turn in that direction will take 
place in 1900. The stocks on hand are too low and 
the demand too great for us to expect anything 
else than that the figures for 1900 will show a con- 
siderable increase above those for 1899. 


THE 8,000-C. P. ELECTRIC LIGHT STATION in Bang- 
kok, Siam, is being operated by an American syndicate 
under a 25-years’ exclusive franchise. It was purchased 
in 1890 from the English Brush Co. by a Siamese com- 
pany, but the plant was not operated until 1804, and then 
met with financial disaster and passed into the hands of 
the American engineer, Mr. L. E. Bennett. This plant is 
valued at $200,000 gold, and has been recently sold to a 
Danish company, and is to be extended and improved. 
This last company is the Siam Electricity Co., Ltd., says 
Consul-General H. King, of Bangkok. 
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IN THE SUIT TO PREVENT THE DISCHARGE of 
sewage effluent from the filter beds of Summit, N. J., into 
the Passaic River at a point some 15 or 20 miles above 
the Paterson water-works intake, Vice-Chancellor Emery 
has refused to grant a temporary injunction pending the 
final hearing 


WATER FROM THE CHICAGO DRAINAGE CANAL 
was discharged through the controlling works at Lockport, 
lll., into the Des Plaines River on Jan 17. Water was let 
into the canal on Jan. 2, as described in our issue of 
Jan. 11. Some days were devoted to the gradual filling 
of the canal, while at the same time the Sanitary Trustees 
were awaiting the certificate of the State Commission and 
the permission of Governor Tanner authorizing them to 
send the waters of the Chicago River and Lake Michigan, 
and the sewage of Chicago, down through the Illinois and 
Mississippi valleys. The permission came none too soon, 
for shortly after the bear trap dam at Lockport was low- 
ered the Sanitary Trustees received word that action had 
been begun in behalf of the State of Missouri, in the U. S. 
Supreme Court at Washington and the U. S. District 
Court at Chicago for an injunction to prevent the putting 
of the canal in use. On Jan. 22 Chief Justice Fuller, of 
the U. S. Supreme Court, gave leave to file a bill for an 


injunction, making the bill returnable on April 2. He re- 
fused to issue a temporary injunction against the use of 
the canal pending the determination of the case, on the 
ground that the court could not ‘‘undertake to issue an 
injunction against a sovereign State without notice."’ 


A STEAMBOAT LOCK in the Mississippi River, in the 
dam between Rock Island and Benham’s Island, opposite 
Moline, Ill., is proposed, for the purpose of improving 
navigation and port facilities of Moline. The wing dam for 
the water power plants of Moline and the Rock Island Ar- 
senal, extends from Benham’s Island several miles up the 
river, and as the east charnel between Rock Island and 
the shore is not navigable, steamers have to go up the 
main channel, over the rapids and then come back inside 
the wing dam to the city. With a lock in the short dam 
between th» two islands, this roundabout route would be 
eliminated, and there would be easy navigation inside the 


wing dam instead of the passage of the rapids. The cost 
of the lock, and dredging and blasting the approaches is 
estsimated at $150,000. 
= 
RIVER IMPROVEMENTS IN CANADA will include the 
improvement of French River, from its mouth on Georgian 


Bay to Lake Nipissing, as advocated by Mr. J. Il. Tarte, 
Minister of Public Works, Canada. The river is already 
navigable, but will be made a waterway for ships of 18 ft. 
draft, in order to carry the large lake steamers from 
Fort William to North Bay, on the Canadian Pacific Ry., 
0 miles, North Bay being 300 miles from Montreal. The 
length of work on the French River will be 50 miles, and 
there will be dams, dredging work, and three locks. The 
Red River, in Manitoba, will be improved by the construc- 
tion of locks and dams at St. Andrews, 15 miles from 
Winnipeg, and plans for the work have been adopted. 
These plans provide for a dam across the river 800 ft. in 
length, a canal 1,000 ft. in length, one set of locks 215 ft. 
in length, and dredging in the river for a distance of some 
400 ft. The lock will be 215 ft. long, 45 ft. wide, and the 
concrete granite-faced walls will be 38 ft. deep, giving the 


locks a high water depth of 30 ft., while at low water the 
depth will be 11 ft. The gates will be of steel and there 
will be side sluice culverts for emptying and filling. The 
approach to the locks will be by a canal on the west bank 


of the river, a distance of 1,500 ft. The canal will be 
15> ft. wide and have a depth of 11 ft. The embankment 


on either side will be faced with granite, The canal ex- 
tends with the same dimensions 400 ft. north of the lock 
to the river, which will be dredged to a depth of 9 ft. for 
about 3uO ft The dam to regulate the water in the river 
will extend from the east side of the locks 800 ft. to a point 
on the east bank of the river lt will be of concrete, 
granite-faced, and will be at the base 32 ft. in thickness 


and will gradually taper till at the top the thickness is 18 
ft. 5 ins The dam will be provided with seven piers and 
two abutments, and also with sluice-gates. The piers and 
abutments can be used as the base of a service bridge and 
from this could be worked a system of shutters and move- 
able frames, by which the height of the dam could be in- 
creased 1l2ty ft. The bridge and shutters are not, how- 
ever, included in the contract. Bids fer this work will be 
opened Feb. 15. Mr. Z. Malhiot, Resident Engineer of 
the Public Works Department, at Winnipeg, will be in 
charge of this work 


> 


THE NEW DRY-DOCKS AT LEAGUE ISLAND and 
Mare Island are to be changed from timber construction, 
as authorized by the last Congress, on June 30, 1899, to 
stone and concrete, under an act passed by the present 
Congress on Jan. 20. Under this act the total additional 
cost for the two docks is not to exceed $700,000. While 
the change is left to the discretion of the Secretary of 
the Navy, there is no doubt that these two, like 
the docks under construction at Boston and at Ports- 


mouth, will be stone and concrete. As shown in a letter 
of Secretary Long to the Naval Committee of the House, 
the stone and concrete docks, at a little more than $1,000,- 
000 each, are more economical and much safer than the 
seemingly cheaper timber dry-docks. 
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THE “HOLLAND” SUBMARINE BOAT has been re- 
jected by the Navy Department. The Holland Company 
offered to sell the boat for $166,000; or to add certain im- 
provements and to sell for $170,000; or, to build two new 
and larger boats for $170,000 each. The majority of the 
Board on Construction rejected these propositions, be- 
cause the company was already a delinquent in the case 
of the submarine ‘‘Plunger,’’ on which the government 
had already expended $99,716, with no immediate pros- 
pect of completion. If the company makes satisfactory 
settlement for the ‘‘Plunger,’’ the Board would favor @ 
contract for building a larger boat, as proposed; but it 
would not buy the ‘“‘Holland.’”’ Chief Constructor Hich- 
born, in a minority report, favored buying the ‘‘Holland’’ 
and ordering two new boats. There is rumor of another 
test of this boat before a newly appointed board. 


WIRELESS TELEGRAPHY for Channel steamer service 
is being introduced by the South Eastern & Chatham Rail- 
way Co. This company is said to have an arrangement 
with the Wireless Telegraph & Signal Co. to equip the 
steamers on the Dover and Calais, and Folkestone and 
Boulogne service with the Marconi system. This telegraph 
is to be used for service purposes only, and it will be 
operated from a mast erected at Dover. 


THE SIAM CANAL, LAND & IRRIGATION CO., says 
Consul-General Hamilton King, of Bangkok, was formed 
in 1890, under the encouragement of the King. The great 
alluvial plain of Southern Siam is cut by many canals, 
built 50 years ago, and connecting the great tidal rivers, 
flowing almost parallel to each other. The canals served 
as the only highways until about 10 years ago, but they 
are rapidly silting up and the above company was or- 
ganized to improve them. The company has already dug 
a canal, on the left bank of the Menam, 52% ft. wide and 
35 miles long; several miles south if this canal and paral- 
lel to it is another canal, and some distance north of the 
main canal is a third canal, about 39 ft. wide. At inter- 
vals of about 1%4 miles cross-canals are cut connecting 
these three. As a result a tract of waste land, 25 by 35 
miles, is being brought under cultivation, and is now 
occupied by 70,000 people. On the opposite side of the 
Menam another canal system has been commenced, and as 
this reclaimed land is sold for $2.75 gold per acre, the re- 
clamation process is very popular with the government 
and the people. One result is a demand for better agrt- 
cultural implements, and Mr. King thinks that enterpris- 
ing Americans could provide tools suitable for this 
country and make money at it. 


GERMAN METRIC CLASSIFICATION of iron manufac- 
tures is reported upon by U.S. Consul Hill, of Amsterdam. 
By this report it appears that the Iron & Steel Manufac- 
turers’ Union, of Germany, has adopted a uniform system 
of dimensions for articles of universal consumption at 
home or abroad. Angle-iron, for example, is rolled to 
identical dimensions to the ‘‘German normal profiles,’’ 
with each section designated by a number and letter; the 
specifications and price-list conform to this marking and 
tables accompany them giving weights, safe loads on given 
spans, etc. Flanged boiler ends are made in standard 
sizes up to 3 m., or 9.843 ft. diameter, raising by 10 cm., 
or 3.75 ins. for each size. Iron and steel tubes and all 
fittings connected with them, in flange diameter and work- 
ing lengths, conform to established standards, so that any 
piece can be readily duplicated. The subject of a stand- 
ard metric screw-thread is now being discussed by the 
German engineers, to supplant the Whitworth thread, 
which is so differently made that the parts are not in- 
terchangeable. Mr. Hill points out the value of this sys- 
tematic procedure in the extension of foreign trade in 
metric-using countries. 


ARMORED TRAINS, and steam entrenching machin- 
ery are the innovations in war extensively employed in the 
South African campaign. The first were employed in our 
Civil War to some extent, but they were usually impro- 
vised. The African armored trains are supplied by the 
Birmingham Railway Carriage Co., of England, and are 
shipped in sections. Each car is plated with %4-in. Sie- 
mens-Martin steel, and is 36 ft. long and 7 ft. 3 ins. wide, 
the sides are 3 ft. 1% ins. high, inside, and each is fitted 
with vacuum and hand-brakes, and weighs about 12 tons. 
On their arrival in South Africa, upper plates are added, 
sloping inward and pierced with loopholes for rifies. In 
addition to some hundreds of these cars already shipped, 
Fowler & Co. have furnished four powerful traction and 
winding engines, handling from 500 to 1,000 yds. of %-in. 
wire rope. These engines are used in steep places and to 
haul loads over rivers and swamps; they will also be 
used to operate the powerful entrenching plows. 
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TOPOGRAPHIC STATE MAPS, made by the Uniteq 
States and State Geological Surveys conjointly, are » 


ted 
in late bulletins of the U. S. Geological Survey. 0; 
New York 86 atlas sheets are now published, coy ng 


practically the whole Hudson River valley and the 
rondacks, the lake shore between Buffalo and Roch 
the east shore of Lake Ontario, and an L in the centra) 
part of the state, reaching from Utica to Ithaca. yp. 
maps for the state of New Jersey are complete; Delaware 
Bay is practically covered, and in Pennsylvania tb. 
thracite coal field has been mapped and a small portion of 
the upper Delaware River. For New Jersey there are 4s 
atias sheets; Pennsylvania, 37; and Delaware, 4 «| ects. 
A geologic map of the United States is also in prepara:.oy, 
and the sheets are issued in folios covering certain ar. as; 
51 of these folios are ready for distribution and 1:5 are 
nearing completion. The state atlas sheet is 16%x2v jp: 
with two scales used, of 1 mile and 2 miles to an j 
these sheets are sold for 5 cts. each. The geologic fo\.o, 
referred to are sold for 25 cts. each. By addressing The 
Director, U. S. Geological Survey, Washington, D. © 
dex sheets can be obtained showing exactly the parts ; 


di- 


uch; 


mapped, the names of sheets and the separate quadrangles 
covered by the geologic folios. 

THE COST OF MAPPING by the U. S. Geological su; 
vey is given in the following table, the work being on a 
scale of one mile to the inch, with 2U-ft. contours he 
cost of such work is estimated at $10 to $15 per sy 
or $5 to $8 per sq. mile for a scale of two miles 
inch. The Survey is prepared to undertake this kK 
for other states, the national government bearing hai t 
the cost: 

Area State 

State. Area, mapped, appro- 

Sq. miles. sq.miles. Total cost. priai 

Massachusetts ....... 8,315 All. $107,545 340,000 
Connecticut ....... 4,990 45,055 25,000 
Rhode Isiand ....... 1,2ov = 11,212 
New Jersey ......... 7,515 385,405 40,000 
49,110 18,515 216,UUU 
Maryland ........ 12,210 5,410 35,000 7,000 
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THE PRICE OF GAS IN NEW YORK has again been 
reduced from $1.05 to 65 cts. per 1,000 cu. ft. by the 
New Amsterdam Gas Co., on account of the failure of 
rival companies to re-establish the former rates. 


+ 


COMMON SCHOOL STATISTICS OF THE UNITED 
States are summarized as follows by the U. S. Commis- 
sioner of Education in his report for 1897-98, just issued: 
Total population, 72,737,100; number of persons 5 to 18 
years of age, 21,408,204; pupils enrolled on schoo! regis- 
ters, 15,035,036; or, 20.68% of the total population, and 
70.08% of those between 5 and 18 years of age. Number 
of schoolhouses, 242,390; number of teachers, 40,105; 
with 32.2% of these male teachers; value of school prop- 
erty $492,7U3,781. The total receipts for educational pur- 
poses were $19,317,597, from state and local taxes,perma- 
nent funds and other sources: of this total 67.3% came 
trom local taxes and 17.9% from State taxes. The totul 
expenditures amounted to $194,020,470, or $2.67 per cap- 
ita of population; the total expenditure per pupil for the 
year was $18.56. The total number of pupils and students 
in all grades of both public and private schools, in 1{7- 
98, was 16,687,643; with 6,277,474 of these coming from 
the North Central division of States, and 4,284,167 from 
the North Atlantic division. In the above the term com- 
mon school includes only public schools of elementary 
grade; it does not include institutions of a higher grade, 
though State universities, normal and technical schools 
also draw support from public funds. 


re 


MANILA HEMP is produced from the fiber of the 
‘Musa textilis,’”’ a plant belonging to the banana family, 
but distinct from the ‘‘Musa edibilis,’’ or that producing 
the edible fruit of commerce. The plant grows from 
planted shoots to a height of 10 ft. and is 5 to 7 ins. 
diameter. It is cut down when 3 years old and stripped 
of its fiber by native cleaners, another shoot being at the 
same time planted to take its place. The stalk is stripped 
of its leaves, and the stout pith in the center is found 
to be surrounded by alternate layers of fiber and a sappy, 
vegetable matter. These layers of fiber must be care- 
fully removed at once, to prevent rotting, and dried in the 
sun; a full tree yields about one pound of fiber in 6 to 8 
ft. lengths. This stripping is an exceedingly difficult and 
important process in the production of the hemp and re- 
quires great experience. 


THE TRANS-SIBERIAN RAILWAY was opened, on 
Dec. 28, 1899, from Lake Baikal to Stretensk, at the head 
of navigation on the Amur River; and, including the Lake 
Baikal transfer system, the line is now open from St. 
Petersburg to Stretensk, where connection is made with 
Pacific coast boats. When the line across Manchuria, 
from Stretensk to Port Arthur is completed Russia wil! 
have a continuous railway—excepting at Lake Baikal, 
5,620 miles long—between St. Petersburg and Port Ar- 
thur. The line opened, however, is hastily and cheaply 
built, and must be in great part reconstructed. Many of 
the bridges are of timber. 
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sAI DBS MATIERES TEXTILES.—Methodes et Ap- 


ES pareils en Usage. Par J. Persoz, Directeur de la Con- 


ines de Paris. Paris: Gauthier- 
dition ins.; pp. 186; illustrated. 
oy franes (75 cts.); board, 3 francs (90 cts.). 

This work is for the use of those interested in the sale 
or manufacture of textiles. It begins with the several 
methods of expelling moisture from fabrics by heat, and 
hus testing thelr permanent qualities. The second chap- 
cor relates to the removal of gum from silks and the 
washing of Iinens; and other chapters follow on the valua- 
sion by the number of threads per unit, in France and 
7 sad; torsion tests of threads, and tests of tensile 
<+raneth. or resistance, and the elasticity of the threads 
and stuffs. 


THE SEPARATE SYSTEM OF SEWERAGE.—Its Theory 

and Construction. By Cady Staley, President of Case 
School of Applied Science, Cleveland, and Geo 
S$ Pierson, M’s. Am. Soc. C. E. Third edition, Revised 
aod Enlarged, with a Chapter on Sewage Disposal. 
New York: D. Van Nostrand Co. Cloth: 6 x 9 ins.; 
pp. 824; 38 Mlustrations and 36 tables. $3. 


While the value of this book has been materially in- 
oreased by the new matter in the present edition, the re- 
vision and enlargement is really comparatively small. 
came of the data on water consumption are for the year 
1884, most of the figures showing the cost of construction 
are old and no reference is made to the recent valuable 
additions to our knowledge of sewage disposal nor to the 
atecuesions on sewer assessments. The paragraph (p. 
21) on the dissemination of disease germs by ‘“‘sewer 
cas’ should have been stricken out, as it Is no longer 
held by the best authorities that such germs “abound tn 
the warm, moist air of the sewers and are carried wher- 
ever the sewer gas penetrates.’’ 

Such new matter as the book does contain relates prin- 
eipally to sewer outlets and pumping stations, both of 
which are only briefly discussed; and to recent exnert- 
ments or observations on the effect of flush tanks. There 
are a few valuable additional figures on water consump- 
tion. The new matter on fivsh tanks and water consump- 
Hon has already been published elsewhere. 

Notwithstanding these criticisms, the book continues to 
he of value. In justice to authors and publishers, ft should 
he remembered that it is a difficult task to keen technical 
books up to date, without absolute financial loss 


ANNUAL MPPTING OP THE AMPRICAN SACIFTY OF 
HEATING AND VENTILATING ENGINEERS. 


The sixth annual meeting of the above-named Soctety 
was held at the house of the American Society of Me- 
chanical Engineers in New York city, on Jan. 23, 24 and 
2%. About (0 members were registered as in attendance 
The first session, held on Tuesdav afternoon, Jan. 23, 
was devoted to regular business. Reports were made by 
the officers and by the Council and Board of Managers, 
which showed a satisfactory, though slow. growth of the 
sorlety, and a hearty Interest by the members in its wel- 
fare. A new constitution has gone into operation, by 
which the organization is simplified, a board of ‘‘Gov- 
ernors” taking the place of the two former bodies known 
as the Council and the Managers. The retiring Pres!- 
dent, Mr. Henry Adams, of Washington, D. C., made a 
brief address, from which we extract the following: 


Since the formation of this Societv, the heating and 
ventilating engineers of other countries have formed so- 
cleties similar to our own. This demonstrates the con- 
stently inereasine importance of our branch of engineer- 
ing, and the wisdom of combining for the purnose of ad- 
vancing the arts and sciences In connection with it. 

To-day the necessity for nroper warming and ventilat- 
ing of all classes of buildings !s being more generally 
recognized than ever before. Much more. however, re- 
mains to be done, and the continued earnest efforts of 
each individual member will be required to finally attain 
the high standards and ideals of our Societv. This is 
especially the case with compulsory legislation: and in 
this matter I would request each member to make an 
effort in his own localitv towsrds obtaining suitable legis- 
lation, In wh'eh efforts he wi!l have the assistance of the 
committee having this In charge. 

The transactions of our Soctety to-day form a most 
valuahle part of the available heating and ventilating 
literature which is printed In the English language. 

T hone that the Soc'ety will soon be able to hegin pub- 
lishing a small monthly bulletin for the benefit of our 
members. 

_ Before closing mv remarks T cannot refrain from men- 
tioning a subject which so far has received little atten- 
tion from the Society. althovgh it is of great imnortance: 
namely, the proper supervision and oneration of heating 
and ventilating anparatus. esnectally in larger buildings 
During my exnerience I have had frequent opportunity 
to examine work which was renorted unsatisfactory. but 
upon inspection was found well designed and exeented, 
be'ng inoperative solelv through incompetent attendants 
I have fown4 this esnecially the case in schools and other 
public bulldings where the men in charge were entirely 
ignorant of the functions of any appliances under their 
care. To remedv such conditions, I consider, should also 
be an aim of the Soclety. 


Reports of the Committees on Tests and Standards 
and on Compulsory Legislation were read and discussed, 
after which the session adjourned. 

At the evening session the tellers reported the election 
of the following officers for the ensuing year: President, 
D. M. Quay; 1st Vice-President, A. E. Kenrick; 2d Vice- 
President, F. A, Williams; Secretary, Wm. M. Mackay; 
Treasurer, J. A. Goodrich; Governors, R. C. Carpenter, 
John Gormly, C. J. Snyder, D. M. Nesbit and Wm. Kent. 

A paper on ‘Neglect of Ventilation in Some Hospitals” 


ab 
at 


was then read by Mr. Thomas Barwick, in which some re- 
markable examples of bad design and serious neglect and 
misuse of hospital apparatus were related. 

After some discussion of this paper Mr. John Gormly 
read a paper entitled, “Dangerous Air Ducts,” of which 
the following is a brief abstract: 


The writer has noticed many things which 
strongly in protest against a present custom, a en 
contrary to legal enactment should speedily be so classed. 

In such cities as New York it is not uncommon to see 
the intake shaft of a ventilating apparatus within the 
danger zone of the fresh-air inlet to a drainage system. 
Yet the “‘fresh-air inlet,” so called. is frequently an out- 
let for drainage air. In fact, there is usually no other 
outlet for such drainage air as may be between the curb 
trap, as established by law. and the end of a soil-pipe 
— we will say, on the tenth floor of a modern build- 

The writer was required a short time ago to report 0 
the heating and ventilating apparatus used 
In that tour of duty he frequently noticed wrapping pa- 
per, rags, twine, hair, dust, and other foreign matter {tn 
considerable quantities lodged in the wire screens of air- 

contaminated wit seas e e : { 
a ge disease germs before entering 

Many buildings of moderate size are supplied with air 
through gravity systems of hesting, by hot-air furnace, 
indirect steam. or water circulation Frequently in such 
plants the air ducts are constructed of bricks or tiles and 
are located beneath the basement floor. 

In this form of duct, if sufficient care be not exercised 
to make the duct gas and air tight, a danger arises that 
injurious gas from decomposing matter may find access 
to the interior of such ducts and thence be disseminated 
throughout the entire bullding. 

The writer knows many blocks of dwellings supplied 
with air through very poorly constructed ducts. upon 
land which, for many years. was a burying ground for 
human beings. Thousands of houses are erected on land 
graded on swamps with the offscourings and refuse of 
our large cities. An air duct under ground in such a 
location should be absolutely air tight and so constructed 
that it would remain air tight for ages. 

The ventilating engineer must look with suspicion upon 
drainage pipes traversing his ducts or in proximity there- 
to. The writer, in two recent cases, found sewage in the 
air ducts of dwellings because of defective drains and 
ducts in proximity. 


A long and interesting discussion followed the reading 
of this paper, and many horrible examples of dangerous 
ducts were cited. 

On Wednesday morning the members met in a body 
at the Park Row building for the purpose of inspecting 
the heating, electrical and mechanical apparatus of the 
tallest office building in the world. Among the features 
which attracted especial attention were the ample space 
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be obtained as will prove of great value for the calcula- 
tion of disc fans, as well as for the proper judgment of 
the actual performances of such fans in operation. 

The results from all actual tests demonstrates the un- 
favorable effect of the ‘‘back-lash’’ or “‘slip’’ of the air 
upon the delivering efficiency of the disc fan whenever 
discharging aga nst a resistance. This ‘‘back-lash,"’ or 
“‘slip,’’ of the air in a disc fan is a relative measure for 
that part of the air that Is being discharged at the 
periphery of the fan at its inlet side, and naturally 
varies with the construction of the fan and the form of its 
blades. There is no back tash perceptible when a fan 
delivers at free discharge, but it appears as soon as the 
air is delivered against a resistance, and increases with 
the offered resistance, reaching a maximum when the fan 
delivers into a closed receptacle, or when its outlet is 
closed. In the latter case, when the air delivery should 
be zero, a rapid circulation of air takes place within the 
fan, independent of the fan movement, the air entering 
near the center and leaving at the periphery on the inlet 
side. Under such conditions it cannot be expected that 
a disc fan should ever produce the maximum air pressure 
corresponding to its circumferential velocity whenever 
discharging against a resistance. The difference will be 
the greater the less the actual air delivery of the fan, as 
compared with its delivering capacity at free discharge 
for the same number of revolutions. This disadvanta- 
geous property of the dise fans excludes them from prac- 
tical application for the movement of even smal! quanti 
tles of air against extreme resistances. For the move- 
ment of large volumes of air against very low resistances, 
however, this type of fan will always be the most eco- 
nomical as to the required power, and not less convenient 
as to its adaptability to local conditions In connection 
with ventilating plants dise fans are especially preferred 
for exhausting purposes, and that with right. inasmuch as 
the resistances to the flow of the air are usually extremely 
low, rarely exceeding %-in. water pressure, a limit up to 
which the unfavorable effect of the back-lash can be neg- 
lected and the proposed formulas for the calculation of 
the probable performances of disc fans applied with per- 
fect safety for all practical purposes. 


The first ‘‘topical discussion’’ was upon the question, 
“What is the best and most practical method of heating 
and ventilation for hospital wards?’’ The replies were 
generally to the effect that it depends on the hospital, and 
on the amount of money appropriated No one method 
can be called the ‘‘best."". One method may be more 
suitable for one set of conditions and another for another 

The next topical question was: ‘Is there a recognized 
system of symbols for the marking of drawings, for the 
designation of pipes, ducts, etc? If not should not a sign 
language be adopted for the interpretation of drawings.” 
The replies were to the effect that there is no ‘recog- 
nized’’ system; each drawing office uses its own system: 
and that a sign language should be adopted Mr. Thomas 
Barwick exhibited a roll of drawings in which a definite 
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PROPOSED STANDARD SIGNS FOR USE IN MAKING WORKING DRAWINGS OF HEATING 
AND VENTILATING SYSTEMS. 


and head room provided in the boiler, engine and dynamo 
rooms; the vertical screw, Sprague electric elevators, re- 
markable in their economy of ground space; an ice-mak- 
ing plant and a steam laundry in operation in the cellar; 
and the Paul system of steam heating, in which a vacuum 
of 5 ins. of mercury is maintained throughout the direct 
radiation system of the building. 

The meeting on Wednesday afternoon was devoted to 
the reading and discussion of papers and ‘“‘topics for dis- 
cussion.”” The first paper was by Prof. R. C. Carpenter, 
on ‘Methods of Testing Blowing Fans.’’ The discussion 
related chiefly to the great sources of error of the meas- 
urement of air flowing in tubes or discharged by fans. 
The next paper was by Mr. H. Eisert, entitled ‘“‘The Cal- 
culation of Disc Fans.’’ This was a highly mathematica! 
and theoretical paper, which may be appreciated by de- 
signers of fans, but it was rather too deep for the mem- 
bers to discuss offhand. The practical part of the pa- 
per, which shows that there is a great deal yet to be 
learned about the capacity and efficiency of disc fans, is 
given in the following extract: 

Many experiments and tests have been made by various 
experimenters with disc fans of different constructions, 
and, as it was to be expected, with greatly varying re- 
sults. But notwithstanding this seemingly discouraging 


fact, all of these tests without exception can be compared 
upon one common basis, whereby such practical data can 


system of symbols was used, and he explained the system, 
which we reproduce in convenient form herewith. 

At the meeting on Thursday morning the first paper was 
by Prof. Carpenter, entitled ‘‘Condensation of Steam in 
Blower Systems of Heating.’’ This was a detailed record 
of what is probably the most complete series of experi- 
ments in heating of air by steam coils, in the blower sys- 
tem, that has ever been published. We give the most 
important portions of his paper elsewhere in this issue. 
The discussion of this paper was followed by a brief paper 
by Mr. Albert A. Cary, on “The Removal of Dust from 
Boiler Rooms.’’ This paper describes an ingenious method 
of treating a difficult problem, and we shall reprint it 
later in these columns. The discussion dealt chiefly with 
the difficulties of dust removal in general. 

Topical discussions were then taken up as follows 
“When heating by direct radiation, should the radiators 
be placed close to an outside or an inside wall? And if 
placed on an outside wall should they be placed between 
or before the windows?’’ The part'cipants in the discus- 
sion were unanimously of the opinion that the outside 
wall was the proper location, and instances were given 
of improvement in heating and in stopping of cold drafts 
along the floor due to removing the radiators from an in- 
side to an outside wall. As to their location before or 
between the windows, there seemed to be some difference 
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of opinion, but the preference was generally given to 
placing them before the windows. 

The next question was, ‘‘When testing radiators, what 
should be considered the maximum allowable error in 
any one test of a series?” The discussion of this topic 
largely had reference to the meaning of the word error. 
The allowable error of measurement of condensed steam, 
and of temperatures, was stated to be not over half of 
one per cent.; but the error in measurement of the quan- 
tity of air heated might easily be 30% or 40%, and the 
error in the determination of the efficiency of the radiator 
might be as great, since in ordinary radiator tests it is not 
possible to make the conditions of the tests uniform. 
Methods of making the conditions uniform were suggested, 
such as enclosing the radiator while being tested in an 
air-tight tank with hollow walls, the space between the 
walls being filled with water of a known temperature. 

At the last session, held on Thursday afternoon, a paper 
was read by Mr. James Mackay on ‘“‘The Rating of Steam 
and Hot Water Botlers for Heating Purposes.”"’ After some 
Aiecussion of this paper the remainder of the session was 
taken up In discussion of the following topics: 

“Does the present construction of large buildings with 
curtain walls, made of hollow brick and plastered, con- 
serve the heat as well as solid brick walls, furred, lathed 
and plastered?” 

‘In heating factories, is it wise to use only direct radi- 
ation without ventilation, or would it be better to use 
a forced circulat'on of warmed air?” 

“What is the most efficient and economical manner of 
taking care of drips from steam systems where the con- 
densation is not returned to the boiler by gravity?” 

“Cannot a schedule be devised for the proper ventila- 
tion of toilet rooms In public buildings, doing away with 
deodorizing appliances?’’ 

The discussion of these questions was kept up for some 
time, but without adding much to the store of knowledge 
concerning them. The programme being thus finished, the 
meeting adjourned. 

The social event of the meeting was a dinner on Wednes- 
day evening at the ‘‘Arena,”’ which was attended by about 
60 members and invited guests. 


ANNUAL MEETING OF THE ILLINOIS SOCIETY OF 
ENGINEERS AND SURVEYORS. 

The fifteenth annual meeting of the Society was held 
at Moline, Tll., Jan. 24, 25, 26, the headquarters being at 
the Sommers Hotel, and the meeting being held in Vor- 
waert’s Hall and at the City Hall. The first meeting was 
called to order at 2 p. m., Jan. 24, the President, Mr. A. D. 
Thompson, City Engineer of Peoria, being in the chair. 
An address of welcome was delivered by the Mayor, Mr. 
P. H. Wessel, who briefly referred to the great achieve- 
ments of engineering during the 19th century, and to 
some of the most important of their works, including 
with some remarks upon the engineering works in the 
vicinity of Moline and Rock Island. The President then 
delivered the annual address, taking for his subject the 
relation of the engineer to professional organizations. Jn 
this he showed the advantages of membership in such 
organizations, to the members themselves and to the 
profession at large. He also referred to the large body of 
members who fail to do their part, In that they fail to 
present or discuss papers and object to serve on com- 
mittees, or otherwise assist in promoting the interests of 
the profession and the organ‘zations. He also stated that 
the Illinois Society now has a deficit of $85, and that some 
action must be taken towards improving the financial 
conditions. The report of the Secretary and Treasurer, 
Mr. Jacob A. Harman, of Peoria, showed that the re- 
ceipts for the past year amounted to $588, while the ex- 
penditures were $623. The Society now has 81 members, 
exclusive of those elected during the meeting. 

A paper on “A State Municipal Work Commission’ was 
then read by Mr. C. C. Brown, of Bloomington, Ill. In 
this paper he advocated the organization of such com- 
missions to exercise a supervisory and advisory control 
over municipal public works, and especially to prevent 
the carrying out of the badly planned works sometimes 
advocated by incompetent local authorities. As argu- 
ments tn favor of such a system he referred to the satis- 
factory results obtained from the Metropolitan water sup- 
ply and sewerage commissions in Boston, the State High- 
way commissions of Massachusetts and Connecticut, the 
State Board of Health in various States, the Sanitary Dis- 
trict of Chicago, and the Local Board system of Great 
Britain. In the discussion, Mr. D. W. Mead, of Chicago, 
objected to any such system of State interference with 
municipal affairs, and in regard to the political side of 
the question he thought municipal legislators would com- 
pare favorably with State legislators. If there is to be 
any such interference or regulation, it should be by a 
national rather than a State body. The proper steps, in 
Mr. Mead's opinion, would be to promote the education of 
municipal legislators in matters referring especially to 
public health. 

Mr. Harman then exhibited a number of maps illustra- 
tive of the work of the U. S. Geological Survey, and pre- 
sented a statement from an officer of the survey giving 
the estimated cost of mapping as $10 to $15 per sq. mile 
for a scale of 1 mile to the inch, or $5 to $8 per sq. mile 


for 2 miles to the inch. The survey is prepared to under- 
take this work for any State, the national government 
bearing half the expense. 

Mr. Edward Kittilsen, City Marshal of Moline, then 
read a paper on “Garbage Collection,” in which he de- 
scribed the development of the system now in use in that 
city, which consists in the collection, removal and bury- 
ing of all garbage by the city, the horses, carts, tools, 
etc., being all owned by the city. There was very little 
discussion on the paper, and it was followed by a brief 
discussion on ‘‘Form of Cross Sections and Width of 
Roadway for Public Highways.” 

At the evening session Mr. D. W. Mead presented ‘a 

short report from the Committee on Sanitary Legislation. 
The bill approved by the Society and pushed by the 
committee passed the House but was killed in the Senate 
of the State legislature. Nevertheless, it is thought that 
by continued work such a bill can be passed, and the 
committee was continued to prosecute this work. The re- 
port of the Committee on Drainage was read by Mr. J. L. 
Clark, showing that 2,100 miles of tile drains were lald 
in 1899, as against 1,800 miles in 1898, all in the north- 
ern and central portions of the State. Reference was also 
made to the inefficiency of much of the work done by the 
“practical In dredging for drainage work about 
$110,000 were spent in 1899, as against $160,000 in 1898. 
The “Big Four’ drainage district in Ford county will 
have a canal 23 miles long and 9 ft. deep, requiring 
1,500,000 cu. yds. of excavation, and costing $125,000. 
The engineer is Mr. L. H. Sizer, of Champaign, Ill. The 
report stated that 8 ins. per 100 ft. should be the maxi- 
mum grade on tile drains. In the discussion on this re- 
Port, and on the topical subject of ‘““What Capacity per 
Acre Should be Provided in Pumping Plants for Drain- 
age Districts’’ Mr. D. W. Mead referred to the drainage 
pumping plants in Illinois and tn the Sacramento Valley, 
California. In a district of 8,000 acres in Illinois, the 
pumping plant has a capacity of 3 gallons per acre per 
minute, or 1% gallons for the entire area draining into 
the district. Mr. Clark uses Fanning’s formula for large 
d'stricts, but in small districts one-tenth of the result ob- 
tained is sufficient. Mr. E. E. Johnson pointed out that 
the question depends largely on the character of the 
topography and the subsoil, and that no formula or rule 
can be universally applied, the skill of the engineer be- 
ing required to determine the matter in each case. 
The City Engineer of Moline, Mr. H. G. Paddock, then 
read the report of the Committee on Land and City Sur- 
veying, the main point of which was that the influence 
of the Society should be exerted towards effecting the 
passage of a practical law for the licensing of surveyors. 
This was followed by the reading of a humorous letter 
from Mr. J. R. Jaffray, of Belvidere, Tll., on “The Re- 
Surveyor.”’ A brief d'scussion on the setting of monu- 
ments then took place, after which a paper on “Land 
Marks,”’ by Mr. J. Foster Schmeltzer, of Mantino, was 
read. This also referred mainlv to the question of monu- 
ments and corners, and described different styles of cor- 
ners. One of the best was said to be a medium sized 
boulder set 14 ins. below the surface, and having a 5-in. 
drain tile set upon it, the tile being packed inside and out 
with broken stone. The tile wears away gradually, but 
it can easily be located. Concrete blocks were also sug- 
gested. 

On Thursday, Jan. 25, the meeting was called to order 
at 8:45 a. m., and Mr. W. C. Holbrook presented a paper 
entitled, ‘‘An Examination of Recent Supreme Court De- 
cisions of Interest to Surveyors and Civil Engineers.”’ 
This brought out some discuss'on on certain problems met 
with in land surveying in connection with property rights 
and riparian rights. 

Prof. A. C. Talbot, of the University of Tllinois, then 
presented the report of the Committee on Paving Brick 
Specifications and Tests, which brought out a brief dis- 
cussion as to the importance of uniform standard tests. 
The report of the Committee on Water-Works was then 
presented by Mr. C. C. Brown, describing the covered 
reservoirs at Attica, Ind., and Delphi, Ind., and giving 
stat'stics of the cost of pumping in five Illinois towns. 
The description of the reservoirs was written by Mr. W. 
D. Shields, of Chicago. 

The meeting then adjourned, and the party started on 
an excursion, visiting first the water power and electric 
plant of the Moline Water Power Co., which has 12 wheels 
developing 150 HP. each. There will eventually be 30 
wheels, and current will be supplied for lighting, railway 
and factory power purposes in Moline, Davenport and 
Rock Island. A special train on the new Davenport, 
Rock Island & Northwestern Ry. then took the party over 
the new Mississippi-River bridge (Eng. News, Jan. 18, 
1900) to Davenport, where lunch was served at a restau- 
rant. Electric cars then took the party over the double 
deck railway and highway bridge to the U. S. Arsenal on 
Rock Island, where the government now manufactures 
gun carriages, saddlery, harness, canteens, haversacks 
and other equipment. It is proposed to install an exten- 
sive small-arms factory. The machinery is operated by 
rope transmission from a water power plant, but the 
power is to be utilized for an electric plant to operate 
all the machinery. From the arsenal, carriages took the 
party to the site of the proposed steamer lock, to enable 
vessels to reach Moline without going round the long 


wing dam which extends some miles up the river. T» nee 
they proceeded to the extensive works of the Moline >) 5» 
Co., and then to the garbage washer and dump, +> «a. 
the system devised by Col. Kittilsen in operation. +n. 
party then returned to the hotel. 

The evening session was held in the Council Chamso- 
of the City Hall. The report of the Committee on ».»\). 
ways was presented by Mr. E. E. Russell Tratman 
sociate Editor of Engineering News, and this disc 
three questions: (1) The permanent improvement » 
now being carried out by American railways; (2) th 
of concrete instead of masonry for bridge piers 
abutments; (8) the education of young men for the «'y1} 
and mechanical engineering departments of railway 
ice. Mr. J. C. Quade, City Engineer of Kewanee, I] - 
read a paper on “‘The Construction of the Kewanee Ser 
age System,” showing. among other things, that 
house laterals were built up to the property line » 
the sewers were built, thus preventing the tearing u> of 
streets for putting in laterals. The cost {fs assesse’ - 
property holders. The inspection of the work amo»: 
to 8% of the total cose. The paper was followed hy 
some discursion on sewer construction, and the entraoce 
of subsoil water into sewers. A short topical discussion 
on “The Best Method of Indexing Maps and Drawings” 
was then opened by Mr. A. D. Thompson, City Engineer 
of Peoria, who described the system in use in his own 
office. 

The election of officers was next proceeded with. and 
resulted as follows: Presijent, C. C. Brown, Blooming. 
ton, Ill.; Vice-President. H. G. Paddock, City Engineer of 
Moline: Trustees, A. D. Thompson. D. W. Mead and! 4G 
Melluish. Later in the meeting the Executive Comm''tee 
elected Mr. M. S. Ketchum, Assistant Professor of Cty!) 
Engineering at the University of Tllinois, Chamnaien. as 
Secretary and Treasurer. The city of Bloomington was 
selected as the place for the next meeting, in 1901. 

Two railway papers were then presented: ‘“Improve- 
ments on the Chicago. Burlington & Quincy R. R.,” by E 
P. Chapin, Assistant Engineer, C., B. & P. R. R: and 
“Improvements on the Illinois Central R. R..”" by Mr 
W. E. Angier, Assistant Engineer. Ill. C. R. R. Abstracts 
of both of these appeared in our issue of Jan. 25. 

On Friday the Society met about 8:45 a. m., and Mr. 
M. S. Ketchum presented a paver on ‘‘Commercial En- 
gineering,”’ discussing the qualities reauired for a success- 
ful engineer from a commercial as well as a professional 
point of view. This was followed by a paper on ‘Mnunt- 
cipal Ownership of Combined Electric Light and Water 
Works Plants,’’ by Mr. Louis E. Fischer, City Engineer 
of Paris, Tll., in which such ownership was advocated 
Mr. A. D. Thompson, however, pointed out that the water 
rates of Detroit, which had been used as an argument, 
could not properly be used, owing to the necullar sys- 
tem on which they were based under Mayor P!ngree’s de- 
sire to furnish water free. While a city should control 
its water supply system, for reasons of public health, {t 
did not follow that it should control its lichtine plant 
In small towns a company might often supnlv neighbor- 
ing towns and villages, which it would be difficult to do 
with a municipal plant. The Executive Committee then 
presented its report, and in accordance with its sugges- 
tions it was voted to reduce the secretarv’s salary (on 
account of the financial condition of the Society) and to 
establish a grade of Associate Member for representatives 
of dealers in supplies and materials used in engineering 
work. 

Three more railway papers were then presented, as 
follows, but owing to lack of time there was no discus- 
sion: ‘‘Education in Railwav Engineering at the Univer- 
sity of Illinois,”” by E. C. Schmidt, Instructor in the Raill- 
way Mechanical Engineering Department; ‘‘The Construc- 
tion of the St. Louis, Peorfa & Northern Ry.,” by F. G. 
Jonah, Engineer of Ma‘ntenance of Way, Chicago & Alton 
R. R., and “Economic Railways in Country Districts,” 
by E. E. Russell 'Tratman, Associate Editor of Engineer- 
ing News. The second paper showed that the line in 
question cost $12,400 per mile, complete. The third pa- 
per showed that steam railways have actually been bu'lt 
in this country for $2,300 ner mile, while light electric 
railways cost at least $10,000 per mile, including the 
wiring, power plant, etc. 

The next paver was on ‘‘Some Uses of the Steam In- 
dicator,” by Mr. E. E. Johnson, of Chicago, and this 
was discussed at some length by Mr. D. W. Mead, of 
Chicago, who also presented a paper entitled, ‘‘Notes on 
Electric Light and Power Distribution.” Prof. A. N 
Talbot reed a paper on “Sewage Disposal,” discussing the 
general aims of disposal systems and referring particu- 
larly to the plant at Madison, Wis. (Eng. News, Dec. 28, 
1899), and to the septic-tank system. Mr. J. G. Melluish 
then presented the report of the Committee on Exhibits 
(notes as to which are given in the supplement), and a 
memorial in regard to deceased members. Mr. E. E 
Russell Tratman presented the report of the Press Com- 
mittee. Resolutions of thanks to the various entertainers 
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were then adopted, and also a resolution in favor of the 
proposed steamboat lock to improve the navigation of the 
Mississippi River and the facilities of the harbor of 
Moline, which is now shut in by the long wing dam. The 
Society finally adjourned about noon, after a busy and 
successful convention. 
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